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ARIO-1Z33IR

101-96-2
p-Phenylenediamine, N,N’-di-sec-Butyl

PHYSICAL-CHEMICAL DATA

MELTING POINT

Value: 18°C

Decomposition: Yes[] No [X] Ambiguous [ ]

Sublimation: Yes[] No [X] Ambiguous | ]

Method: Not determined

GLP: Yes[] No[] ?I[X]

Remarks: HSDB, NTP Chemical Repository

Reference: Ashford’s Dictionary of Industrial Chemicals, 1994
BOILING POINT

Value: 98°C

Pressure: at 26.6 hPa

Decomposition: Yes[] No [X] Ambiguous | ]

Method: Not determined

GLP: Yes[] No[] ?[X]

Remarks: HSDB

Reference: Kirk-Othmer Encyclopedia of Chemical Technology, 1991
DENSITY (relative density)

Type: Bulk density [X]; Density []; Relative Density [ ]
Value: 0.94 kg/l

Temperature: 20°C

Method: Not Determined

GLP: Yes[] No[] ?[X]

Remarks: HSDB

Reference: Ashford’s Dictionary of Industrial Chemicals, 1994
VAPOUR PRESSURE

Value: 85.3 mm Hg

Temperature: 38°C

Method: calculated [ ]; measured [X]

Instrumental method
GLP: Yes[] Nol[] ?I[X]
Remarks: Radian Research
Reference: NTP Chemical Repository, 2001
PARTITION COEFFICIENT log;oP,w
Log Pow: 3.50
Temperature: Not determined
Method: calculated [X]; measured [ ]
SRC LogKow (KowWin) Program 1995

GLP: Yes[] Nol[] ?[X]
Remarks:
Reference: Meylan, W.M. and. P.H. Howard, 1995 J. Pharm. Sci. 84: 83-92

WATER SOLUBILITY
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Solubility

Value: <1 mg/ml

Temperature: 20°C

Description: Miscible[ ]; Of very high solubility [ ];
Of high solubility [ ]; Soluble[]; Slightly soluble[ ];
Of low solubility [ ]; Of very low solubility [ ]; Not soluble [X]

Method: Not determined

GLP: Yes[] No[] ?[X]

Remarks: Radian Research

Reference: NTP Chemical Repository, 2001

pH Value, pKaValue

pH Vaue ...,

Concentration:  ...........

Temperature: ... ... °C

Method:.

GLP: Yes[] No[] ?[]

pKavaue ... .. at 25°C

Remarks:

Reference:

OXIDISING PROPERTIES

Results: Maximum burning rate equal or higher than reference mixture[];
Vigorous reaction in preliminary test [ ];
No oxidising properties[ ]; Other [ ]

Method:

GLP: Yes[] No[] ?[]

Remarks:

Reference:

OXIDATION: REDUCTION POTENTIAL

Vdue L mV
Method:

GLP: Yes[] No[] ?[]
Remarks:

Reference:

ADDITIONAL DATA

Partition co-efficient between soil/sediment and water (Kd)
Vaue

Method:

GLP: Yes[] No[] ?[]

Remarks:

Reference:

Other data
Results:
Remarks:
Reference:

ENVIRONMENTAL FATE AND PATHWAYS




*3.11

*3.1.2

*3.2

3.3

PHOTODEGRADATION

Type: Air [X]; Water [ ]; Soil [ ]; Other [ ]
Light source: Sunlight [ ]; Xenon lamp [ ]; Other [ ]
Light spectrum:  ........... nm
Relaiveintensity:  ........... (based on intensity of sunlight)
Spectrum of substance: . . ......... nm
Concentration of Substance:  ...........
Temperature: ... ... °C
Direct photolysis:
Haf lifee ... L
Degradation:  ........... % (weight/weight) after . . . .. (exposure time)
Quantumyidd:  ...........
Indirect Photolysis:
Typeof sendtizer: ..... OH ..
Concentration of sensitizer: . 1560000 . . . moleculefo®. . . . . ..
Rate constant (radical): .. .117.2377 E-12 .. cm* molecule *sec
Degradation: ~ ....... 50%at 1.095Hrs. . ..
Method: calculated [ X]; AOP Program (v1.89)
measured [ ]
GLP: Yes[] No[X] ?[]
Test substance: . molecular structure, purity:...........
Remarks:
Reliability: (2) valid with restrictions
Accepted cal culation method
Reference: Meylan W. and Howard P. (1999) EPIWin Modeling Program.

Syracuse Research Corporation. Environmental Science Center,
6225 Running Ridge Road, North Syracuse, NY 13212-2510.

STABILITY IN WATER

Type: Abictic (hydrolysis) [ ]; biotic (sediment)[ ]

Hdf life ... L. apH ........... a........... °C

Degradation: ... .. apH ........... a........... °C after
........... (exposure time)

Method:

GLP: Yes[] No[] ?[]

Test substance: ™ ........... Jpurity: ...

Remarks:

Reference:

MONITORING DATA (ENVIRONMENTAL)

Type of Measurement: Background[ ]; At contaminated site[ ]; Other[ ]
Media

Results:

Remarks:

Reference:

TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL
COMPARTMENTS INCLUDING ESTIMATED ENVIRONMENTAL
CONCENTRATIONS AND DISTRIBUTION
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TRANSPORT

Type: Adsorption[ ]; Desorption[ ]; Volatility [ ]; Other[ ]
Media:

Method:

Results:

Remarks:

Reference:

THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)

Media: Air-biota[ ]; Air-biota-sediment-soil-water [ ]; Soil-biota[ ];
Water-air [ ]; Water-biota[ ]; Water-soil [ ]; Other [ ]
Method: Fugacity level | [ ]; Fugacity level 11 [ ]; Fugacity level 111 [X];
Fugacity level 1V[];Other (calculation)[];Other (measurement)| |
Results:
Concentration Hal f-Life Em ssions Fugacity
(percent) (hr) (kg/ hr) (atm
Ar 0. 0952 2.19 1000 2.37e-012
Wat er 26.1 900 1000 2.36e-013
Soi | 72.6 900 1000 2.33e-013
Sedi ment 1.24 3. 6e+003 0 1. 75e- 013
Reacti on Advecti on Reacti on Advecti on
(kg/ hr) (kg/ hr) (percent) (percent)
Alr 678 21. 4 22.6 0.714
Wat er 451 586 15 19.5
Soi | 1.26e+003 O 41.9 0
Sedi ment 5.35 0. 556 0.178 0.0185
Persi stence Tinme: 750 hr
Reaction Time: 940 hr
Advection Time: 3. 7e+003 hr
Percent Reacted: 79.7
Percent Advected: 20.3
Remarks:
Reliability: (2) vaid with restrictions
Accepted calculation method
Reference: Meylan W. and Howard P. (1999) EPIWin Modeling Program.

Syracuse Research Corporation. Environmental Science Center,
6225 Running Ridge Road, North Syracuse, NY 13212-2510.

BIODEGRADATION

Type: aerobic[ ]; anaerobic[ ]
Inoculum: adapted [ ]; non-adapted [ ];
Concentration of the chemical: ... .. relatedto COD [ ]; DOC|[ ]; test substance| ]
Medium: water [ ]; water-sediment[ ]; soil [ ]; sewagetreatment [ |
Degradation: (percentage reduction/exposure time)
.......... Y after...........(time)
Results: readily biodeg. [ ]; inherently biodeg. [ ]; under test condition
no biodegradation observed [ |, other [ ]
Kinetic ... ..... %in............ (time)
Method:
GLP: Yes[ ] No[] ?[]

Test substance: ™ ........... Jpurity: ...
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Remarks;
Reference:

ECOTOXICITY

ACUTE/PROLONGED TOXICITY TO FISH

Type of test:

Species:
Exposure period:
Results:

Analytica monitoring:
Method:

GLP:

Test substance:.
Remarks;

Reference:

Type of test:

Species:
Exposure period:
Resullts:

Analytica monitoring:
Method:

GLP:

Test substance:.
Remarks;

Reference:

static [X]; semi-datic [ ]; flow-through [ ]; other [ ]
open-system [ |]; closed-system [X]
Salmo gairdneri (Rainbow Trout)
96 Hours
L Cs (24h) =>0.18 mg/|
LCs (48h) = 0.14 mg/l
LCx (72h) = Not determined
LCs (96h) = 0.13 mg/|
NOEC = 0.056 mg/|
LOEC = 0.10 mg/l
Yes[X] No[] ?[]
EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)
Yes[X] No[] ?[] Klimisch 1
Santoflex 44 dark red liquid #KB12-902, purity: >97%
Acetone used as solvent. Range-finding experiment conducted to
determine final bioassay test concentrations. Water temperature,
dissolved oxygen content, and pH monitored throughout study.
Quiality check via challenge with reference compound Antimycin
A. Datareported at 95% confidence level.
Monsanto AB-83X-036, Analytical Bio-Chemistry Labs, 1983

static [X]; semi-datic [ ]; flow-through [ ]; other [ ]
open-system [ |]; closed-system [X]
L epomis machrochirus (Bluegill Sunfish)
96 Hours
LCs (24h) = 0.19 mg/|
L Cs (48h) = 0.18 mg/|
L Cx (72h) = Not determined
LCs (96h) = 0.18 mg/Il
NOEC = 0.10 mg/l
LOEC = 0.18 mg/l
Yes[X] No[] ?[]
EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)
Yes[X] No[] ?[] Klimisch 1
Santoflex 44 dark red liquid #KB12-902, purity: >97%
Acetone used as solvent. Range-finding experiment conducted to
determine final bioassay test concentrations. Water temperature,
dissolved oxygen content, and pH monitored throughout study.
Quiality check via challenge with reference compound Antimycin
A. Datareported at 95% confidence level.
Monsanto AB-83X-035, Analytical Bio-Chemistry Labs, 1983
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Type of test:

Species:
Exposure period:
Resullts:

Analytica monitoring:
Method:

GLP:

Test substance:.
Remarks;

Reference:

static [X]; semi-dtatic [ ]; flow-through [ ]; other [ ]
open-system [ |]; closed-system [X]
Pimephal es promel as (Fathead Minnows)
96 Hours
LCs (24h) = 0.13 mg/|
L Cs (48h) = 0.13 mg/|
L Cx (72h) = Not determined
LCs (96h) = 0.13 mg/|
NOEC = 0.10 mg/l
LOEC = 0.18 mg/l
Yes[X] No[] ?[]
EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)
Yes[X] No[] ?[] Klimisch 1
Santoflex 44 dark red liquid #KB12-902, purity: >97%
Acetone used as solvent. Range-finding experiment conducted to
determine final bioassay test concentrations. Water temperature,
dissolved oxygen content, and pH monitored throughout study.
Quiality check via challenge with reference compound Antimycin
A. Datareported at 95% confidence level.
Monsanto AB-84X-021, Analytical Bio-Chemistry Labs, 1983

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

Daphnia
Type of test:

Species:
Exposure period:
Resullts:

Analytica monitoring:
Method:
GLP:

Test substance:
Remarks;

Reference:

static [X]; semi-dtatic [ ]; flow-through [ |; other [ ];
open-system [ |]; closed-system [X]

Daphnia magna

48 Hours

ECs (24h) = 2.0 mg/l

ECs (48h) = 1.4 mg/l

NOEC = 0.56 mg/|

Yes[X] No[] ?[]

EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)

Yes[ X] No[] ?[] Klimisch 1

Santoflex 44 dark liquid Lot# KB12-902, purity:>97%

Acetone used as solvent. Range-finding experiment conducted to
determine final bioassay test concentrations. Water temperature,
dissolved oxygen content, and pH monitored throughout study.
The abnorma effects of mortality and daphnids lying on the
bottom progressed from 3.2 mg/l initidly, to 1.0 mg/l after 48
hours.

Monsanto AB-83X-037, Analytical Bio-Chemistry Labs, 1983

TOXICITY TO AQUATIC PLANTS, eg. algae

Species:
Endpoint:
Exposure period:
Results:

Biomass|[ |; Growthrate[ ]; Other[ ]
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Analytical monitoring:
Method:

GLP:

Test substance:
Remarks;
Reference:
TOXICITY

ACUTE TOXICITY

Yes[ ] No[ ] ?[]

open-system [ |; closed-system [ |

ACUTE ORAL TOXICITY

Type:
Specieg/strain:
Vaue

Method:
GLP:

Test substance:
Remarks;

Reference:

LDo[ |; LDwo[ ]; LD 5[ X]; LDLo[ ]; Other[ ]
Sprague-Dawley Albino Rats

271 mg/kg bw for males and females combined

281 mg/kg for males

265 mg/kg for females

Finney, J.D., Reference for Method of LD50 Determination,
Probit Analysis 3" Edition, 1971

Yes[ X] No[ ] ?[ ] Klimisch 1

Santoflex 44, Lot S-40182, purity: 96.09%

Groups of five mae and five female rats were dosed by oral
gavage with the test article as a 392 mg/ml solution in corn oil.
Clinical observations were made 3x/day during the first 8 hours,
and 2x/day thereafter until sacrifice. After a 14-day recovery
period, al surviving animals were sacrificed. Necropsies were
performed on all animas. Clinical signs of toxicity included
lethargy, ataxia, ptosis, and abnorma urine coloration (green
and/or  reddish-brown).  Necropsy  findings  included
gastrointestina  inflammation, which reached the severity of
hemmorhage in many cases, gastrointestina distension, and red,
fluid-filled gastric masses. The presence of these masses
indicated that the toxicity to gastrointestina tissue may have
contributed to lethality in virtually al rats that died during the
test. Previous oral and dermal toxicity studies with this material
have noted the corrosivity to tissue that complicates accurate
determinations of LD50 values.

Monsanto ML-82-181, Environmental Health Labs, 1983

ACUTE INHALATION TOXICITY

Type:
Specieg/strain:
Exposure time:
Vaue

Method:

GLP;

Test substance:.
Remarks:
Reference:

LCo[ I; LCiwo[ I; LCso[ ]; LCLo[ X ]; Other[ ]
Sprague-Dawley Albino Rats

6 Hours

600 mg/m3

Not Determined

Yes[ ] No[ ] ?[ X] Klimisch 2

Cas# 101-96-2, purity: Commercial (>96%)

RTECS and NTP reference. Test conditions unknown.
Kodak Company Reports, 1971
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Type:
Specieg/strain:
Exposure time:
Vaue:
Method:

GLP:

Test substance:.

Remarks;

Reference:

LCo[ I; LCiwo[ I; LCso[ X ]; LCLo[ [; Other[ ]
Sprague-Dawley Albino Male Rats

6 Hours

>0.2 mg/l

A.T.S. 8/1973

Yes[ ] No[X] ?[ ] Klimisch 2

Santoflex 44 Lot# 24277, purity: >96%

Six male rats were exposed to the test article at a concentration
of 0.2 mg/l a ambient temperature at an airflow rate of 4 I/min
for six hours. The difference in weight of the sample after the test
indicated that 0.4 grams had been vaporized under test
conditions. There were no clinical signs of toxicity noted during
the experiment. Following a 14-day recovery period, al animals
were sacrificed. Necropsy findings were that all viscera examined
appeared normal.

Monsanto Y-76-262, Y ounger Laboratories, 1976

ACUTE DERMAL TOXICITY

Type:
Specieg/strain:
Vaue
Method:

GLP:

Test substance:
Remarks;

Reference:

LDo[ |; LDwo[ I; LD s [ X]; LDLo[ ]; Other[ ]

New Zealand Albino Rabbits

2806 mg/kg bw

Finney, J.D., Reference for Method of LD50 Determination,
Probit Analysis 3" Edition, 1971

Yes[X] No[ ] ?[ ] Klimisch 1

Santoflex 44 Lot S-40182, purity: 96.09%

Groups of four male and female rabbits were exposed to the test
article via a single derma application to shaved skin. Two
animals from each group were predesignated to have their skin
abraided in the treatment area. Skin of the other animals was
intact. Clinical observations were made 3x/day during the first
eight hours after exposure, then 2x/day thereafter until sacrifice.
Necropsies were performed on al animals. Clinical signs of
toxicity included lethargy, ataxia, green coloration of the urine,
partial loss of ability to move the limbs, and localized dermal
effects attributed to the direct contact between skin and test
article. Findings on necropsy included green material in the
bladder of sixteen animals, four animals with an enlarged gall
bladder, and five with hepatic discol oration.

Monsanto ML-82-022, Environmental Health Lab, 1983

CORROSIVENESYIRRITATION

SKIN IRRITATION/CORROSION

Specieg/strain:
Results:

Classification:

Method:

New Zealand White Rabbits

Highly corrosive[ ]; Corrosive[ X ]; Highly irritating [ 1;
Irritating [ ]; Moderateirritating [ ]; Slightly irritating [x ;
Not irritating [ ]

Highly corrosive (causes severe burns) [ 1;

Corrosive (causes burns) [ X ]; Irritating [ ]; Not irritating [ ]
Draize, JH. Woodard, G., and Calvery, H.O., Methods for the
Study of Irritation and Toxicity of Substances Applied Topically
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GLP;
Test substance:
Remarks;

Reference:

To the Skin and Mucous Membranes, J. Pharmacol. Exp.
Therap. 82: 377-390, 1944

Yes[X] No[ ] ?[ ] Klimisch 1

Santoflex 44 Lot S-40182, purity: 96.09%

The test undiluted article, at a volume of 0.5 ml, was applied to
the intact and abraided shaved skin of six rabbits for 24 hours.
The initial observation was made approximately one hour after
exposure. Dermal irritation was scored by the Draize Method,
and results recorded on day 1, 3, 7, 10, 14 and 17 after exposure.
Scarring, hardening of the skin, scabbing and sloughing skin
were noted on all animas. The test article was classified as
corrossive under the test conditions.

Monsanto ML-82-022c, Environmental Health Lab, 1983

SKIN IRRITATION/CORROSION

Specieg/strain:
Results:

Classification:
Method:
GLP:

Test substance:.
Remarks;

Reference:

New Zealand Albino Rabbits

Highly corrosive[ ]; Corrosive[ ]; Highly irritating [ X ];
Irritating [ ]; Moderateirritating [ ]; Slightly irritating [ ];

Not irritating [ ]

Highly corrosive (causes severe burns) [ 1;

Corrosive (causes burns) [ ]; Irritating [X]; Not irritating [ ]
D.O.T. Hazardous Material Regulations 49 CFR 173.240, 1976
Yes[X] No[ ] ?[] Klimisch 1

Antioxidant PDA #1549-83, purity: Not stated

The undiluted test article was applied to the shaved skin of six
rabbits in a single application of 0.5 ml. The test site was
covered for four hours with surgica gauze and an elastic
bandage. The entire trunk of the rabbit was wrapped in 2 mil
thick plastic to prevent evaporation of the test article, and the
plastic was covered with a white cotton towel. After four hours,
the wrappings were removed, and the skin allowed to equilibrate
for hydration and compression for 30 minutes. Skin was scored
for erythema, eschar formation and corrosion in accordance with
the Federal Hazardous Substances Act Grading Code, 16 CFR
1500.41. After grading, the test site was washed with water. Test
sites were scored again after 24, 48 and 72 hours, and 1 and 2
weeks. Gross observations of corrosion were noted in 2/6 rabbits
at | week and in 4/6 rabbits after 2 weeks. Under the conditions
of the DOT ted, these results were judged to be between
“marginal” and “severely irritating but not corrosive’. Because
of the results of earlier studies, the manufacturers of this materia
have chosen to classify it as “corrosive” for both use and
transportation.

Monsanto X X-84X-144, Gulf South Research, 1983

EYE IRRITATION/CORROSION

Speciegstrain:
Results:

Classification:
Method:

New Zealand Albino Rabbits

Highly corrosive[ ]; Corrosive[ X ]; Highly irritating [ 1;
Irritating [ ]; Moderateirritating [ ]; Slightly irritating [ ];

Not irritating [ ]

Irritating []; Not irritating []; Risk of serious damage to eyes [X]
Draize et.d., J. Pharmacol., Exp. Therap. 82: pp 377-390, 1944
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GLP: Yes[] No[ ] ?[x]

Test substance:. Santoflex 44 Lot# S-40182, purity 96.09%

Remarks: A single dose of 0.1 ml of the undiluted test article was placed in
the one eye of three male and three femae rabbits, with the
untreated eye serving as the control. A topical anesthetic
available if discomfort appeared severe. Signs of irritation were
scored according to the Draize procedure. Scoring will be done at
24, 48 and 72 hours after trestment. Discomfort on application
was dight. Observations at 24 hours included severe erythema
with necrosis, severe edema, copious discharge containing a
whitish exudate and severe swelling of conjunctivae. Under the
test conditions, the material was classified as “corrosive’. Scabs
sloughed off in 14 to 21 days with no apparent permanent
corneal damage.

Reference: Monsanto ML-82-022d, Environmental Health Laboratory, 1983
REPEATED DOSE TOXICITY

Specieg/strain: Sprague-Dawley Albino Rats

Sex: Femae[ ]; Male[ ]; Mae/Femae[ X ]; Nodata[ ]

Route of Administration: Ora gavage

Exposure period: 28 days

Frequency of treatment: Daily
Post exposure observation period:

Dose: 0, 10, 25, 50, or 100 mg/kg
Control group: Yes[ X ];No[ ]; Nodata] ];
Concurrent no treatment []; Concurrent vehicle [X]; Historical []
NOEL: <10 mg/kg
LOEL: 10 mg/kg
Results: 100 male and female rats (10/sex/dose level) were dosed with the

test article in corn oil vehicle at the above levels for a period of
28 days. The animals were observed 2x/day for mortality or
signs of toxicity. Detailed observations, body weights and feed
consumption was documented  1x/week. Hematology
determinations and clinical chemistry determinations were made
on al control animals and the high-dose animals prior to terminal
sacrifice. Additiona clinical chemistry determinations of GGTP,
SGOT, Sgtp, Bilirubin, SAP and 5-nucleotidase were performed
on al treated animals. A complete gross necropsy was performed
on al animals at sacrifice and within 16 hours of any animal who
died during the course of the study. Two mid-dose males died
within the first week of treatment and two high-dose females died
during week 3. Cause of death did not appear to be treatment-
related. One additional mid-dose female was sacrificed at day 15
following an injury during dosing. All other animals survived to
sacrifice. Gross necropsy findings on two high-dose females was
a dightly pale liver. In males, a finding of dilation of the right
rena pelvis was found in several animals a all dose levels,
including controls. Adverse effects observed included increased
liver weights and elevation of serum enzymes SGOT, Sgpt and
GGTP, indicative of hepatocellular damage, as well as a dose-
dependent increase in the incidence of hepatocellular lesions.
Because the results of this study demonstrated hepatic effects in
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both sexes and at all treatment levels, a No Observed Effect
Level could not be established.

Method: OECD Guiddinesfor the Testing of Chemicals, 1981

GLP: Yes[X] No[] ?[] Klimisch 1

Test substance:. Santoflex 44 Lot# KC11-928, purity: >96%

Reference: Monsanto PR-83-317, Pharmacopathics Research Labs, 1984
Specieg/strain: Sprague-Dawley Albino Rats

Sex: Femae[ ]; Male[ ]; Mae/Femae[ X ]; Nodata[ ]

Route of Administration: Ord dietary

Exposure period: 90-94 days

Frequency of treatment: Daily
Post exposure observation period:

Dose: 0, 20, 100 or 500 ppm
Control group: Yes[ X ];No[ ]; Nodata] ];
Concurrent no treatment [X]; Concurrent vehicle []; Historical []
NOEL: 100 mg/kg
LOEL: 500 mg/kg
Results: In a subchronic feeding study, groups of male and female rats

were fed the test article viadietary admixture for three months.
After 65 days of treatment, the low-dose (20 ppm) group was
increased to 1000 ppm for twenty-five days, and then to 2000
ppm for the final four days of the study. Findings included
decreased body weights and body weight gain in the 500

ppm males, and decreased body weights in the 500 ppm females.
There were no clinical signs of toxicity noted for any dose level
for either sex. All animals survived until terminal sacrifice.
Hematology determinations and clinical chemistry determinations
were made on al animals prior to sacrifice, and all animals
received a complete gross necropsy. There were no
hematological or histopathological findings at any dose level

that were considered to be treastment-related. The NOEL was
determined to be 100 ppm, or 6.6 mg/kg/day, for both males and
females based upon the reduced body weights seen at 500 ppm.

Method: Not determined

GLP: Yes[] No[] ?[X] Klimisch 2

Test substance:. Antioxidant 22, purity: Commercial grade, 96% minimum
Reference: E.l. DuPont de Nemours, unpublished data, 1987

GENETIC TOXICITY IN VITRO

BACTERIAL TEST

Type: Bacterial Reverse Mutation - Ames

System of testing: Samonella typhimurium TA97, TA98, TA100, TA1535, TA
1537, TA1538

Concentration: Not determined

Metabolic activation:  With [ ]; Without [ ]; With and Without [ X ]; Nodata[ ]

Results:

Cytotoxicity conc:  With metabolic activation: Not determined

Without metabolic activation: Not determined
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Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:
Remarks:

Reference:

Not determined

+ ? -
With metabolic activation: (111 [X]
Without metabolic activation: [] [] [X]
OECD 471 Plate Overlay method
Yes[] No[] ?[X] Klimisch 2
N,N’-di-sec-butyl-p-phenylenediamine, purity: Technical grade
The test compound was tested in Ames/Salmonella plate
incorporation assays using the tester strains TA 97, TA98,
T A100, TA1535, and TA1538 and TA1537 in the presence
and absence of an Aroclor-induced rat liver mammalian
metabolic activation system (S-9 Mix). No mutagenic activity
was observed for the test compound in any of these assays.
Zeiger, et. d., Environ. Mol. Mutagen, 1998

NON-BACTERIAL INVITRO TEST

Type:
System of testing:

Concentration:
Metabolic activation:
Results:

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:.
Remarks:

Reference:

CHO and CHL Forward Gene Mutation Assay

Cultured Chinese hamster ovary (CHO) cells and cultured
Chinese Hamster Lung (CHL) cells

Not determined

With [ ]; Without [ ]; With and Without [X]; No data| ]

With metabolic activation: Not determined
Without metabolic activation: Not determined
Not determined

+ ? -
With metabolic activation (CHO): [1T11
Without metabolic activation (CHO):  [] []
With metabolic activation (CHL): [1T11
Without metabolic activation (CHL):  [] [X
OECD 476
Yes[] No[] ?[X] Klimisch 2
N,N’-di-sec-butyl-p-phenylenediamine, purity: Commercia grade
The test article was one of 25 chemicals tested for the induction
of chromosomal aberrations in two cultured mammalian cell
systems the cultured cells from Chinese hamster ovaries (CHO,
and those from Chinese hamster lungs (CHL), in the presence
absence of metabolic activation with the SO mix. The test article
negative with metabolic activation in both CHO and CHL cells,
and negative without metabolic activation in CHO cells. The
results for CHL cells without metabolic activation were
equivocal. Overall, the results indicate that the test article is
negative for the potential to cause chromosomal aberrations, both
with and without metabolic activation, under the test conditions.
Sofuni, et.al. Mutation Research, 1990

GENETIC TOXICITY INVIVO

Type:
Specieg/strain:
Sex:

Route of Administratio

Exposure period:

Femade[ ]; Male[ ]; Mae/Femae[ ]; Nodata[ ]
n:
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Doses:

Results:
Effect on mitotic
index or P/N ratio:
Genotoxic effects: + ? -

(10101

Method:

GLP; Yes[] No[] ?[]

Test substance: ™ ........... Jpurity: ...

Remarks:

Reference:

TOXICITY TO REPRODUCTION

Type: Fertility []; One-generation study []; Two-generation study [];
Specieg/strain:
Sex: Femae[ ]; Male[ ]; Mae/Femae[ ]; Nodata[ ]

Route of Administration:
Exposure period:

Frequency of treatment:

Post exposure observation period:

Premating exposure period: mae .............. , femae
Duration of the test:

Doses:

Control group: Yes[ ];No[ ]; Nodata] ];

Concurrent no treatment [ ]; Concurrent vehicle[ ]; Historical [
NOEL Parental:
NOEL F1 Offspring:
NOEL F2 Offspring:

Results:
General parental toxicity:
Toxicity to offspring:
Method:
GLP: Yes[] No[] ?[]
Test substance: ™ ........... Jpurity: ...
Remarks:
Reference:

DEVELOPMENTAL TOXICITY/ TERATOGENICITY
Specieg/strain:
Sex: Femae[ ]; Mae[ ]; Male/Female[ ]; Nodata[ ]
Route of Administration:
Duration of the test:
Exposure period:
Frequency of treatment:
Doses:
Control group: Yes[ ];No[ ]; Nodata[ |;
Concurrent no treatment [ ]; Concurrent vehicle[]; Historical [ ]
NOEL Maternal Toxicity:
NOEL teratogenicity :
Results:
Maternal general toxicity:
Pregnancy/litter data:
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Foeta data:

Method:

GLP: Yes[] No[] ?[]

Test substance: ™ ........... Jpurity: ...
Remarks:

Reference:

OTHER RELEVANT INFORMATION
Specific toxicities

Type:

Results:

Remarks:

Reference:

Toxicodynamics, toxicokinetics
Type:

Results:

Remarks:

References:

EXPERIENCE WITH HUMAN EXPOSURE

Results: Cyanosis and anemia have been observed in workers involved in the
manufacture of Antioxidant 22.
Remarks: Dermal route

Reference: E.I, DuPont de Nemours, 1987

Results: Historically, three incidents involving accidental human overexposure
involving Antioxidant 22 have been documented. Skin reactions noted
were irritation and a pigmented crust that scaled away in a few days,
leaving an erythematous base. Systemic reactions, indicative of skin
absorbtion, included profuse perspiration, slow pulse, and a genera
feeling of anxiety.

Remarks: Data from 1945 does not reflect current industrial practice utilizing
Impervious gloves and other personal protective equipment

Reference: Kendrick, M.C., The Medical Bulletin, 1945

REFERENCES

NTP Chemical Repository, N,N’-di-sec-butyl-p-Phenylenediamine

Ashford, R.D., Ashford’s Dictionary of Industrial Chemicals, London, England, p. 278, 1994
Kirk-Othmer Encyclopedia of Chemical Technology, 4™ Edition, Volume 1, p. V2(92) 474, 1991
National Toxicology Program Chemical Repository, Information on N,N’-di-sec-butyl-p-
Phenylenediamine, CAS# 101-96-2, 2001

Meylan, W.M. and. P.H. Howard, 1995 J. Pharm. Sci. 84: 83-92

Monsanto AB-83X-036, Acute Toxicity of Santoflex 44 to Rainbow Trout, Analytical
Bio-Chemistry Laboratories, July 20, 1983

Monsanto AB-83X-035, Acute Toxicity of Santoflex 44 to Bluegill Sunfish, Analytical
Bio-Chemistry Laboratories, July 20, 1983

Monsanto AB-84X-021, Acute Toxicity of Santoflex 44 to Fathead Minnows, Analytical
Bio-Chemistry Laboratories, November 28, 1983
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Monsanto ML-82-022a, Acute Oral Toxicity of Santoflex 44 Antioxidant to Rats,
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Y ounger Laboratories, Inc. September 10, 1976

Kodak Company Reports, Inhalation Toxicity, May 21, 1971
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Monsanto Environmental Health Laboratory, February 24, 1983
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Monsanto Environmental Health Laboratory, February 24, 1983
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Modified Two-Week Skin Corrosion Test in Rabbits with Antioxidant PDA, Gulf South
Research Ingtitute, September 14, 1983
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Antioxidant, Pharmacopathics Research Laboratories, Inc. December 6, 1984
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Zeiger, E., Anderson, B., Haworth, S., Lawler, T. and Mortelmans, K. Environ. Mal.
Mutagen. 11, (Supplement 12), 1-158, 1988
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3081-14-9
p-Phenylenediamine, N-1,4-Dimethylpentyl-N’-Phenyl-

2. PHYSICAL-CHEMICAL DATA

*2.1 MELTING POINT

Value: -36 °C
Decomposition: Yes[] No[X] Ambiguous] ]
Sublimation: Yes[] No[X] Ambiguous] ]
Method: Not Specified
GLP: Yes[] No[] ?[X]
Remarks:
Reference: NTP Chemica Repository 1990
*2.2 BOILING POINT
Vaue: 183°C
Pressure: Imm Hg
Decomposition: Yes[] No[X] Ambiguous] ]
Method: Capillary Melt-Temp Instrument
GLP: Yes[] No[] ?[X]
Remarks:
Reference: Monsanto Physical Constants of CP25447 (SMP 1977)
12.3 DENSITY (relative density)
Type: Bulk density [ ]; Density [X]; Relative Density [ ]
Value: 0.9
Temperature: 27°C
Method: Flexsys Standard Method of Analysis FF97.4-1
GLP: Yes[] No[] ?[X]
Remarks: Hydrometer method. Hydrometer must meet standards set in
ASTM-E-100
Reference: ASTM D891-94 method equivalent
*2.4 VAPOUR PRESSURE
Value: <1.1 x 10(-6) Torr
Temperature: 25°C
Method: caculated [ ]; measured [X]

Gas Saturation Method, W.F. Spencer and M.M. Cliath, Environ. Sci.
Tech. 3, 670 (1969)

GLP: Yes[X] No[] ?[]
Remarks: Nitrogen carrier gas, Tenax-GC sorbent, GC analysis
Reference: Monsanto SRI 8669, SRI International, 1980

*2.5 PARTITION COEFFICIENT 10g10Pow

Log Pow: 534log P
Temperature: 22°C
Method: caculated [ ]; measured [X]
EPA Federa Register Vol. 44, No. 53 (1979)
GLP; Yes[X] No[] ?[]
Remarks: Octanol used as solvent
Reference: Monsanto SRI 8669, SRI International, 1980

EXCH\MANUAL\97-2.DOC/July 1997



*2.6

2.7

2.13

31

*3.11

WATER SOLUBILITY

Solubility
Value: 21 ppm @ pH 5, 0.8 ppm @ pH 9
Temperature: 22°C
Description: Miscible[ ]; Of very high solubility [ ];
Of high solubility [ ]; Soluble[]; Slightly soluble[ ];
Of low solubility [ ]; Of very low solubility[X]; Not soluble[ ]
Method: May, W.E., Wasik, S.P., Freeman, D.H., Ana. Chem. 50 (1)
175-178, 1978
GLP: Yes[X] No[] ?[]
Remarks: May Method chosen for low-solubility chemicals
Reference: Monsanto SRI 8669, SRI International, 1980

pH Value, pKaValue

pH Value: Not Applicable

FLASH POINT (liquids)

Vaue: 182°C

Type of test: Closed cup [ ]; Open cup [X]; Other[]

Method: ASTM D 92 Cleveland Open Cup

GLP: Yes[X] No[] ?[ ] Klimisch 1
Remarks: No method deviations

Reference: American Society for Testing and Materials, 1997

ADDITIONAL DATA

Partition co-efficient between soil/sediment and water (Kd)
Value:

Method:

GLP: Yes[] No[] ?[]

Remarks:

Reference:

ENVIRONMENTAL FATE AND PATHWAYS

STABILITY

PHOTODEGRADATION

Type: Air[ ];Water [ X ]; Sail [ ]; Other [ ]
Light source: Sunlight [X]; Xenon lamp [ ]; Other [ ]
Light spectrum: Natural sunlight, March 7, 1980

Relative intensity:
Spectrum of substance: 262 nm
Concentration of Substance:  5ppm

Temperature: 23°C

Direct photolysis:
Half life: 2 hours (light) and 4 hours (dark)
Degradation:
Quantum yield:

Method: caculated [ ]; measured [X]
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*3.1.2

*3.3.2

Direct Photolysis

GLP: Yes[] No[] ?[X] Klimisch 2
Test substance: Santoflex 77 dark liquid, purity: >94%
Remarks:
Reference: Monsanto SR-85-017 SRI International, 1985
Type: Air [X]; Water [ ]; Soil [ ]; Other [ ]
Light source: Sunlight [ ]; Xenon lamp [ ]; Other [ ]
Light spectrum: ~ ........... nm
Relaiveintensity:  ........... (based on intensity of sunlight)
Spectrum of substance; .. ......... nm
Concentration of Substance:  ...........
Temperature: ... ... °C
Direct photolysis:
Haf lifee ... L
Degradation:  ........... % (weight/weight) after ....... (exposure time)
Quantumyidd:  ...........
Indirect Photolysis:
Typeof sendtizer:  ........ OH ...
Concentration of sensitizer: . . 1560000 . . moleculel. cm®. . . ..
Rate constant (radical): ... 125.6992 E-12. . . cm¥molecule* sec
Degradation: ...50%at 1.021Hrs......
Method: calculated [X]; AOP Program (v1.89)
measured [ ]
GLP: Yes[] No[X] ?[]
Test substance: . molecular structure. .. ...... , purity.. ... ...
Remarks:
Reliability: (2) valid with restrictions
Accepted calculation method
Reference: Meylan W. and Howard P. (1999) EPIWin Modeling Program.

Syracuse Research Corporation. Environmental Science Center,
6225 Running Ridge Road, North Syracuse, NY 13212-2510.

STABILITY IN WATER

Type: Abiotic (hydrolysis) [ X ]; biotic (sediment)[ ]

Half life: Not measured

Degradation: 97% at pH 7.0 at 25 °C after 24 hours exposure time

Method: Phase | Hydrolysis Study / ID of Hydrolysis Products

GLP: Yes[X] No[] ?[ ] Klimisch 1

Test substance: Santoflex 77 dark reddish liquid, purity: >94%

Remarks: Rapid hydrolysis to 4-Hydroxylamine and Benzoguinoneimine-N-phenyl.
No test substance detected after 7 days.

Reference: Monsanto ABC-32303 Analytical BioChemistry Labs 1986

THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)

Media Air-biota[ ]; Air-biota-sediment-soil-water [ ]; Soil-biota[ ];
Water-air [ ]; Water-biota[ ]; Water-soil [ ]; Other [ ]

Method: Fugacity level | [ ]; Fugacity level 11 [ ]; Fugacity level 111 [X]; Fugacity

level IV [ ]; Other (calculation) [ ]; Other (measurement)[ |
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*4.1

Results:
Concentration Hal f-Life Em ssions Fugacity

(percent) (hr) (kg/ hr) (atm
Ar 0. 0609 2.04 1000 2.1le-012
Wat er 5.53 900 1000 1. 65e-013
Soi | 31.7 900 1000 1. 25e- 015
Sedi nrent 62.7 3. 6e+003 0 1.11e-013
Reacti on Advecti on Reacti on Advecti on
(kg/ hr) (kg/ hr) (percent) (percent)
Ar 901 26.6 30 0. 885
Wat er 186 241 6.19 8.04
Soi | 1. 06e+003 0 35.5 0
Sedi nrent 527 54.7 17.6 1.82
Persi stence Tine: 1.45e+003 hr
Reaction Ti me: 1. 63e+003 hr
Advecti on Tine: 1. 35e+004 hr
Percent Reacted: 89.3
Percent Advected: 10.7
Remarks:
Reliability:  (2) valid with restrictions
Accepted calculation method
Reference: Meylan W. and Howard P. (1999) EPIWin Modeling Program.

Syracuse Research Corporation. Environmental Science Center,
6225 Running Ridge Road, North Syracuse, NY 13212-2510.

BIODEGRADATION

Type: aerobic[ X ]; anaerobic[ ]

[noculum: adapted [ X ]; non-adapted [ ]; Sewage/soil/dudge mixture

Concentration of the chemical: 25 mg/l related to COD [ ]; DOC [ ]; test substance [X]

Medium: water []; water-sediment []; soil []; sewage treatment [ X ]

Degradation: 50% of theory after 35 days

Results: readily biodeg. []; inherently biodeg. [X]; under test condition no
biodegradation observed [ ], other [ ]

Kinetic .......... %in............ (time)

Method: ASTM Proposed Standard for the Determination of the Ultimate
Biodegradahility of Organic Chemicals, 1979

GLP: Yes[ ] No[ ] ?[X] Klimisch 2

Test substance: Santoflex 77 Lot# KL01-04, purity:>94%

Remarks: Sterile controls used — no significant biodegradation noted under sterile
conditions. Test run in triplicate.

Reference: Monsanto ES-79-SS-25 MIC Environmental Sciences, 1979

ECOTOXICITY

ACUTE/PROLONGED TOXICITY TO FISH

Type of test: static [X]; semi-datic []; flow-through [ ]; other (e.g. field test) [ ]

open-system [ ]; closed-system [X ]

Species: Salmo gairdneri (Rainbow Trout)

Exposure period: 96 hours

Results: L Csp (24h) = 51 mg/I
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L Cso (48h) =39 mg/l
L Cxo (72h) = Not Measured
L Cs (96h) =32 mg/l

NOEC = 20 mg/I
LOEC = 32 mg/l

Analytical monitoring: Yes[X] No[] ?[]

Method: EPA Methods for Acute Toxicity Tests with Fish, Macroinvertebrates and
Amphibians (1975)

GLP: Yes[ ] No[] ?[X] Klimisch 1

Test substance:. Santoflex 77 dark red liquid Lot #KD05-57 purity:>94%

Remarks: Acetone used as solvent. Water temperature, dissolved oxygen content,
and pH monitored throughout study. Data reported at 95% confidence
level.

Reference: Monsanto BN-76-254 EG& G Bionomics, 1976

Type of test: static [X]; semi-datic []; flow-through [ ]; other (e.g. field test) [ ]
open-system [ ]; closed-system [X ]

Species: L epomis machrochirus (Bluegill Sunfish)

Exposure period: 96 hours

Results: L Csp (24h) = 261 mg/|

L Cs (48h) =201 my/l
L Cx (72h) = Not Measured
L Cs (96h) = 182 my/l

NOEC = 140 mg/I
LOEC = 180 mg/l

Analytica monitoring: Yes[X] No[] ?[]

Method: EPA Methods for Acute Toxicity Tests with Fish, Macroinvertebrates and
Amphibians (1975)

GLP: Yes[ ] No[] ?[X] Klimisch 1

Test substance:. Santoflex 77 dark red liquid Lot #KD05-57 purity:>94%

Remarks: Acetone used as solvent. Water temperature, dissolved oxygen content,
and pH monitored throughout study. Data reported at 95% confidence
level.

Reference: Monsanto BN-76-254 EG& G Bionomics, 1976

Type of test: static [X]; semi-datic []; flow-through [ ]; other (e.g. field test) [ ]
open-system [ ]; closed-system [X ]

Species: Pimephal es promel as (Fathead Minnows)

Exposure period: 96 hours

Results: L Csp (24h) = 0.32 mg/|

L Cso (48n) = 0.28 mg/l

L Cxo (72h) = Not Measured

L Cso (96h) = 0.28 mg/l

NOEC = Not Determined

LOEC = 0.10 mg/I
Analytical monitoring: Yes[X] No[] ?[]

Method: EPA Methods for Acute Toxicity Tests with Fish, Macroinvertebrates and
Amphibians (1975)
GLP: Yes[X] No[] ?[] Klimisch 1
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*A.

*4.3

Test substance:.
Remarks;

Reference:

Santoflex 77 dark red liquid purity 99+%

Acetone used as solvent. Water temperature, dissolved oxygen content,

and pH monitored throughout study. Data reported at 95% confidence
level. Quality check via Antimycin A chalenge. Preiminary 72-hour
range-finding study used to determine final concentrations.

Monsanto AB-79-1384361-1a, Analytical BioChemistry Labs, 1979

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

Daphnia
Type of test:

Species:
Exposure period:
Results:

Analytica monitoring:
Method:
GLP:

Test substance:
Remarks;

Reference:

static [X]; semi-static [ ]; flow-through [ |; other (e.g. field test) [ ];
open-system [ ]; closed-system [ X ]

Daphnia magna

48 hours

ECso (24h) = 0.44 my/l

ECs (48h) = 0.37 mg/|

NOEC = 10 mg/l

Yes[X] No[] ?[]

EPA Methods for Acute Toxicity Tests with Fish, Macroinvertebrates and
Amphibians (1975)

Yes[X] No[] ?[] Klimisch 1

Santoflex 77 reddish-brown liquid, purity: 99+%

Nanograde Acetone used to prepare stock solutions. Water quality
parameters (temperature, dissolved oxygen, pH) monitored throughout
study. Initial range-finding experiment used to select concentrations. Data
reported at 95% confidence level.

Monsanto AB-79-1384361-1b Analytic Bio-Chemistry Labs, 1979

Other aquatic organisms

Type of test:

Species:
Exposure period:
Results:

Analytica monitoring:
Method:
GLP:

Test substance:.
Remarks;

Reference:

static [X]; semi-gtatic [ ]; flow-through [ ]; other (e.g. field test) [ ];
open-system [ ]; closed-system [X]

Paratanytarsus parthenogenetica (Midge)

48 hours

ECs (24h) = 4.4 mg/|

ECs (48n) = 1.7 mg/|

NOEC = 0.56 mg/l

Yes[X] No[ ] ?[]

EPA Methods for Acute Toxicity Tests with Fish, Macroinvertebrates and
Amphibians (1975)

Yes[X] No[] ?[] Klimisch 1

Santoflex 77 dark liquid, purity:>94%

Stock solutions prepared in acetone. Range-finding experiment run to
determine final experimental concentrations. Water quality parameters
monitored throughout testing.

Monsanto AB-81-9AB981014, Analytical BioChemistry Labs, 1981

TOXICITY TO AQUATIC PLANTS, eg. algae

Species:
Endpoint:
Exposure period:
Results:

Selenastrum capricornutum (Freshwater alga)
Biomass[ X ]; Growthrate[ ]; Other[ ]
96 hours

ECso (24h) = >200 mg/I

ECs (48n) = >120<200 mg/I
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Analytica monitoring:
Method:

GLP:

Test substance:
Remarks;

Reference:

ECs (72h) =86 mg/l
ECso (96h) =52 mg/l
NOEC = Not Determined
LOEC = Not Determined
Yes[X] No[ ] ?[]
EPA Selenastrum capricornutum Algal Assay Test 1978
open-system [ |; closed-system [X]
Yes[X] No[] ?[] Klimisch 1
Santoflex 77 blackish-red liquid, Lot# KL01-04, purity: 99+%
Stock solutions prepared in DMSO. Both cell numbers and decrease of in
vivo chlorophyll a measured. Triplicate cultures employed for al test
concentrations and for controls. pH monitored throughout test.
Monsanto BN-79-1384361-2, EG& G Bionomics, 1979

CHRONIC TOXICITY TO AQUATIC ORGANISM S

CHRONIC TOXICITY TO FISH (effects on reproduction, embryo/larva, etc.)

Type of test:

Species:
Endpoint:

Exposure period:

Results;

Analytica monitoring:
Method:

GLP:
Test substance:
Remarks;

Reference:

Type of test:

Species:
Endpoint:

Exposure period:
Results:

static [ ]; semi-static [ ]; flow-through [X]; other (e.g. field test) []; open-
system|[ ]; closed-system [x]

Pimephal es promel as (Fathead Minnow)

Length of fish [ ]; Weight of fish [X];

Reproductionrate[ ]; Other [ ]

14 days

ECso (14d) = 0.067 mg/I

NOEC = 0.018 mg/|

LOEC = 0.046 mg/l

Yes[ X ] No[ ] ?[]

EPA Methods for Acute Toxicity Tests with Fish, Macroinvertebrates and
Amphibians (1975) and Committee on Methods for Toxicity Tests with
Aquatic Organisms, 1975

Yes[ X] No[] ?[] Klimisch 1

Santoflex 77 dark liquid, purity: 99+%

Stock solutions prepared in Methanol. Water quality parameters monitored
throughout test and remained withing acceptable limits. Behavior
observations throughout the test indicated that mortality was preceded by
surfacing and loss of equilibrium. Weight measurements of surviving fish
a the end of the study yielded the following weight percentages of the
control group mean weight: 0.018 mg/l = 84%, and 0.046 mg/l = 81%. An
apparent letha threshold of the test substance to fathead minnows was
determined to be 0.067 mg/l and was reached after 12 days as indicated by
a cessation in mortality from days 12-14.

Monsanto AB-80-1803058-B1, Anaytical BioChemistry Labs, 1981

static [ ]; semi-static [ ]; flow-through [X]; other (e.g. field test) []; open-
system|[ ]; closed-system [x]

Pimephal es promel as (Fathead Minnow)

Length of fish [X]; Weight of fish [X];

Reproductionrate[ ]; Other [ ]

14 days (336 hours)

L Cso (24h) = 0.07 mg/l
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Analytica monitoring:
Method:

GLP:
Test substance:
Remarks;

Reference:
TOXICITY

ACUTE TOXICITY

L Cso (96h) = 0.06 mg/l

L Csp (24d) = 0.05 mg/|

NOEC = Not Determined

LOEC = Not Determined

Yes[ X] No[ ] ?[]

EPA Methods for Acute Toxicity Tests with Fish, Macroinvertebrates and
Amphibians (1975) and Committee on Methods for Toxicity Tests with
Aquatic Organisms, 1975

Yes[ X] No[] ?[] Klimisch 1

Santoflex 77 dark reddish liquid, purity: 99+%

Stock solutions prepared in acetone and stabilized with ascorbic acid.
Water quality parameters monitored throughout test and remained withing
acceptable limits. Samples analyzed for concentration of test article varied
widely. This variability was attributed to the instability of the test
compound in water and to incomplete dispersion. Nominal concentrations
of test compound were 0.00, 0.03, 0.06, 0.12, 0.25 and 0.50 mg/l. LC50s
were recorded at 24, 96 and 336 hours. At the time the test was
terminated, no mortalities had occurred during the preceeding 48 hours.
Monsanto SR-80-1803058-A1, SRI International, 1981

ACUTE ORAL TOXICITY

Type:
Specieg/strain:
Vaue

Method:

GLP;

Test substance:
Remarks:

Reference:

LDo[ I; LDiwo[ ]; LD s [X]; LDLo[ ]; Other [ ]

Sprague-Dawley Albino Rats

730 mg/kg b.w.

Discriminating dose: 794 mg/kg

Defined Lethal Dose

Yes[ ] No[ ] ?[X] Klimisch 2

Santoflex 77, Lot # KC01-04 , purity:>94%

Groups of male and female rats were fed either 501, 631, 704 or 1000
mg/kg of the undiluted test substance as a single ora dose by gavage.
Clinical signs of toxicity included reduced appetite and activity — for to six
days in survivors — followed by increasing weakness, collapse and desath.
Gross autopsy findings on decedents included hemorrhagic areas of the
lungs, liver discoloration and acute gastrointestinal inflammation.
Survivors were sacrificed after 10 days. All viscera examined appeared
normal.

Monsanto Y-73-168 Y ounger Laboratories, 1973

ACUTE INHALATION TOXICITY

Type:
Speciedstrain:
Exposure time:
Vaue:

Method:

GLP:

Test substance:

LCo[ X]; LCio[ [; LCeo[ I; LCLo[ ]; Other[ ]
Sprague-Dawley Albino rats
6 hours w/10 day observation period

Sample did not vaporize
Ambient Temperature Inhalation
Yes[ ] No[ ] ?[X] Klimisch 2

Santoflex 77 Lot # KCO01-04, purity: >94%
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521

522

Remarks;

Reference:

Male rats were exposed to the test article in an inhaation chamber for a
period of six hours at ambient temperature. The initia sample size of the
test article was 133 grams. At the end of six hours, the sample was
reweighed and found to be 133 grams, and no sample was recovered from
the chamber air condenser. Santoflex 77 did not vaporize under the test
conditions. No animal experienced any symptoms of toxicity. The 10 day
observation period was uneventful, and al animals survived to sacrifice
with no noted ill-effects. Autopsy findings were that all viscera examined
appeared normal.

Monsanto Y-73-168 Y ounger Laboratories, 1973

ACUTE DERMAL TOXICITY

Type:
Specieg/strain:
Vaue

Method:

GLP;

Test substance:
Remarks:

Reference:

LDo[ |; LDwo[ I LD s [X]; LDLo[ [; Other[ ]

New Zealand Albino Rabbits

>3160 mg/kg b.w.

Defined Lethal Dose

Yes[ ] No[ ] ?[X] Klimisch 2

Santoflex 77, Lot # KC01-04, purity: >94%

The undiluted test substance was applied to the shaved skin of male and
female rabbits for a period of 24 hours, followed by a 14 day recovery
period. Dosages were 1260, 2000, 3160, 5010 or 7940 mg/kg. Clinical
signs of toxicity were reduced appetite and activity — three to seven daysin
survivors — followed by increasing weakness, collapse and death. Gross
autopsy findings on decedents included lung hyperemia, liver discoloration,
enlarged gall bladder and gastrointestinal inflammation. Survivors were
sacrificed following the recovery period. All viscera appeared norma on
all but two animals, which exhibited a dight discoloration of both liver and
kidneys.

Monsanto Y-73-168 Y ounger Laboratories, 1973

CORROSIVENESYIRRITATION
SKIN IRRITATION/CORROSION

Specieg/strain:
Results:

Classification:
Method:
GLP:

Test substance:
Remarks;

Reference:

New Zealand Albino Rabbits

Highly corrosive[ ]; Corrosive[ ]; Highly irritating [ 1;

Irritating [ ]; Moderateirritating [ ]; Slightly irritating [ ];

Not irritating [X ]

Highly corrosive (causes severe burns) [ 1;

Corrosive (causes burns) [ ]; Irritating [ ]; Not irritating [X]

Primary Skin Irritation

Yes[ ] No[ ] ?[X] Klimisch 2

Santoflex 77 Lot #KC01-04, purity:>94%

0.5 ml of the undiluted test substance was applied to the shaved skin of six
male and female rabbits. Irritation was scored on a scale of 0-4 for both
erythema and edema. The 24 hour score for al animals was 0.0,
indicating the the test substance was non-irritating. Observations noted
was a dight defatting effect on the skin, with mild flaking after 7-10 days.
Monsanto Y-73-168 Y ounger Laboratories, 1973

EYE IRRITATION/CORROSION

Speciegstrain:
Results

New Zealand Albino Rabbits
Highly corrosive[ ]; Corrosive[ ]; Highly irritating [ 1;
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5.3

*5.4

Classification:
Method:

GLP:

Test substance:
Remarks:

Reference:

Irritating [ ]; Moderateirritating [ ]; Slightly irritating [X];

Not irritating [ ]

Irritating [ X ]; Not irritating [ ]; Risk of serious damageto eyes [ ]
Draize

Yes[] No[ ] ?[ X] Klimisch 2

Santoflex 77 Lot # KCO01-04, purity: >94%

0.1 ml of the undiluted test substance was applied to the eyes of rabbits.
Irritation was assessed at 1, 24, 48, 72 and 168-hour intervals on the basis
of irritation to the cornea, iris and conjunctivae. Immediate findings were
dlight discomfort. 1-hour findings were dight erythema, very dight edema
and copious discharge. 24-hour score was 10.0, 48-hour score was 9.3,
72-hour score was 6.3 and 168-hour score was 0.0. The 24/48/72 hour
average score was 8.5 for a classification as a“dight” acute eye irritant.
Monsanto Y-73-168 Y ounger Laboratories, 1973

SKIN SENSITISATION

Type:
Specieg/strain:
Results:
Classification:

Method:

GLP:

Test substance:
Remarks:
Reference:

Sensitizing [ ]; Not sensitizing [ ]; Ambiguous| ]
(if possible, according to EC Directive 67/548/EEC)
Sensitizing [ ]; Not sensitizing [ ]

REPEATED DOSE TOXICITY

Speciegstrain:
Sex:

Route of Administratio
Exposure period:
Frequency of treatment:

Sprague-Dawley CD Rats
Femae[ ]; Male[ ]; Mae/Femae[ X ]; Nodata[ ]

n: Oral/Dietary

30 days
Daily

Post exposure observation period:

Dose:
Control group:

NOEL:
LOEL:
Results;

0, 100, 300, 500, 1000 and 2000 ppm

Yes[ X ];No[ ]; Nodata] ];

Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]

100 ppm for males, 300 ppm for females

Not Determined

In a 30-day range-finding study that preceeded a 90-day study, the test
substance was administered orally, via dietary admixture, to groups of
male and female rats (5/sex/group). Control animals received the standard
laboratory diet. Physical observations, body weight and food consumption
measurements were performed on all animals pretest and at selected
intervals during the study. Hematology and chemistry determinations were
performed on al animals at study termination. There were no mortalities
during the course of the study. After four weeks of treatment, al animals
were sacrificed, selected organs were weighed, and organ/body weight
ratios were caculated. Complete postmortem examinations were
conducted on al animals. Differences from control in mean body weights
were statistically significant at 500 ppm and 1000 ppm males and in 2000
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ppm males and femaes. Differences from control in mean body
weight/body weight gain suggested a treatment-related effect in males at
dose levels at and above 300 ppm, and in females at and above 1000 ppm.
Food consumption values in Week 1 were reduced for males at 500 ppm
and above, and for females at 300 ppm and above. Food consumption at
Weeks 3-4 was comparable to controls. Males and females at the two
highest dose levels exhibited increased mean platelet counts following four
weeks of treatment. Males in these groups also exhibited increased mean
erythrocyte. The mean hematology values for males and females in all
treatment groups were comparable to controls. Alterations in severd
clinical chemistry parameters were noted for higher dose levels. Mean
termina body weights were reduced a the two highest dose levels in
femaes, and at the three highest dose levels in maes. While severa
organs in trested males and females exhibited alterations in either mean
absolute or relative weights, these changes were considered secondary
effects and not indicative of significant organ toxicity. Gross pathological
examination did not reveal any effects that were considered treatment-
related.

Method: Dunnett, C.W., A Multiple Comparison Procedure for
Comparing Severa Treatments with a Control, Jour. Am. Stat.
Assoc. 50: 1096-1121, 1955

GLP: Yes[ X] No[] ?[] Klimisch 1

Test substance:. Santoflex 77 Lot# KJO1-03, purity: 99+% active
Reference: Monsanto BD-87-146 Bio/dynamics Labs, 1987
Speciegstrain: Sprague-Dawley CD Rats

Sex: Femae[ ]; Male[ ]; Mae/Femade[ X ]; Nodata[ ]
Route of Administration: ~ Oral/Dietary

Exposure period: 90 days

Frequency of treatment: Daily
Post exposure observation period:

Dos=: Males: 0, 100, 250 and 500 ppm Females: 0, 250, 500 and 750 ppm
Control group: Yes[ X ];No[ ]; Nodata] ];

Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]
NOEL: 100 ppm for males, not established for females
LOEL: Not Determined
Results; The test substance was administered orally, via dietary admixture, to

groups of male and female rats (10/sex/group). Control animals received
the standard laboratory diet. Physical observations, body weight and food
consumption measurements were performed on al animals pretest and at
selected intervals during the study. Hematology and chemistry
determinations were performed on al animals at Months 1.5 and 3. There
were no mortalities during the course of the study. After three months of
treatment, all animals were sacrificed, selected organs were weighed, and
organ/body and organ/brain weight ratios were caculated. Complete
postmortem examinations were conducted on al animals.
Histopathological evaluation of selected tissues was performed on al
control and high-dose animals. The lungs, spleen, liver and kidneys were
examined microscopicaly for al animalsin all groups. Mean body weights
and mean body weight gains were reduced in males at 250 and 500 ppm,
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and in all treated females. Overall, mean food consumption vaues for al
treated groups were comparable to controls. Severa clinical chemistry
parameters exhibited statistically significant differences from control.
Alkaline phosphatase was elevated in the 500 ppm males and 750 ppm
females at Month 3. Mean serum glutamic oxaloacetic transaminase levels
were significantly reduced in the 100, 250 and 500 ppm males at Month
1.5 but not at Month 3. Mean serum glutamic pyruvic transaminase was
reduced in the 500 and 750 ppm females at Month 3. Severa organs in
the treated males and females exhibited alterations in mean absol ute and/or
relative (to body or brain) weight data. However, these alterations were
generally consistent with the reductions noted in body weight data and
were considered secondary effects which were not considered indicative of
significant organ toxicity. There were no treatment-related findings noted
in mortality, physical observations, opthalmoscopic, hematology, organ
weight or gross and microscopic pathology.

Method: OECD Guiddines for Testing of Chemicals, Section 453, 1981 and
USEPA TSCA Section 4(a) Test Rules, 1982

GLP: Yes[ X] No[] ?[] Klimisch 1

Test substance:. Santoflex 77 Lot# KJO1-03, purity: 99+% active

Reference: Monsanto BD-87-147 Bio/dynamics Labs, 1989

Specieg/strain: Charles River Albino rats

Sex: Femae[ ]; Male[ ]; Mae/Femae[ X ]; Nodata[ ]

Route of Administration: Oral/Dietary

Exposure period: 2 years

Frequency of treatment: Daily
Post exposure observation period:

Dose: 0, 30, 100 or 300 ppm
Control group: Yes[ X ];No[ ]; Nodata] ];
Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]
NOEL: 30 ppm
LOEL: 100 ppm
Results: A two-year chronic ora toxicity study was conducted on groups of 400

CD Outbred rats (50/sex/dose) at dietary levels ranging from 0-300 ppm.
Reductions in body weights and body weight gains were noted for males
and females at the 300 ppm dose throughout the investigation. Body
weights of females fed 100 ppm were reduced during the first 7 weeks, and
for 100 ppm males for the first 4 weeks. After those intervals, body
weights compared favorably with controls. 30 ppm animals had body
weights and weight gains that compared favorably with controls.
Frequency and distribution of deaths during the investigation for all dose
levels was similar to controls. Gross pathological examination of animals
that died during the study did not revea any relation between death and
exposure to the test substance. No unusual behaviora reactions were noted
in dosed animals during the course of the study. Results of hematologic
studies conducted — total and differential leukocyte count, erythrocyte
count, hemoglobin concentration, hematocrit value, mean corpuscular
volume, mean corpuscular hemoglobin and mean corpuscular hemoglobin
concentration — were either similar to, or within the range of expected
values for this strain of abino rats of this age and in this laboratory.
Results of clinical blood chemistry studies (SGPT, BUN, SGOT, Fasting
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*5.5

Method:

GLP:

Test substance:
Reference:

Blood Glucose Concentration, SAP) and of urinalyses (glucose, albumin,
microscopic elements, pH and specific gravity) conducted showed similar
results between control and test animals. Gross pathological examinations
of animals sacrificed at 24 months revealed similar findings between test
and control animals. Histopathological examinations of tissues and organs
from the control and 300 ppm animals sacrificed at 24 months showed no
treatment-related lesions. Microscopic examination of suspect neoplasms
among al sacrificed animals and al animals that died during the study
were conducted. No differences were noted between test and control rats as
to the organ system involved, the type or the classification of neoplasms.
The spectrum of neoplasms observed compared favorably to historical
data at this laboratory for rats of this strain and age. At 17.5 months of
testing, tetracycline HCl was added to the diets of al groups (30g/kg of
diet) for a two-week period to treat a severe respiratory infection which
caused an increase in mortality in both control and treated animals.

2-Year Chronic Ord Toxicity IBT Protocol # 622-05400B (1974)
Yes[ X] No[] ?[] Klimisch 1

Santoflex 77 reddish liquid Lot# KD05-57, purity: 99+% active

Monsanto BTL-74-27, Industrial Bio-Test Labs, 1978

GENETIC TOXICITY IN VITRO

BACTERIAL TEST

Type:
System of testing:
Concentration:
Metabolic activation:
Results:

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Method:

GLP;
Test substance:
Remarks;

Reference:

Ames Reverse Bacterial Mutation

Salmonella typhimurium TA98, TA100, TA1535, TA1537
0.01, 0.04, 0.2, 1, 3, 10, 40 and 200 microgramg/plate

With [ ]; Without [ ]; With and Without [ X ]; No data[ ]

With metabolic activation: 200 micrograms/plate
Without metabolic activation: 10 micrograms/plate
1 microgram/plate

+ ? -
With metabolic activation: [1101[X]
Without metabolic activation: [] [] [ X ]
Ames, B.N,, McCann, J. and Yamaski, E. Methods for Detecting
Carcinogens and Mutagens with the Salmonella Mammalian-Microsome
Test. Mutat. Res. 31, 347-364, 1975
Yes[X] No[] ?[] Klimisch 1
Santoflex 77 Lot# 7/31/85WGK, purity: 99+% active
Santoflex 77 was tested in Ames/Salmonella plate incorporation assays
using the tester strains TA98, TA100, TA1535 and TA1537 in the
presence and absence of an Aroclor-induced rat liver mammalian
metabolic activation system (S9 Mix). No mutagenic activity was
observed for the test compound in any of these assays. Toxicity of the test
compound was significantly reduced in the presence of the S-9 Mix.
Monsanto ML-85-242 Environmental Health , 1985

NON-BACTERIAL INVITRO TEST
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Type: Mammalian Cell Gene Forward Mutation Assay
System of testing: L5178Y Mouse Lymphomacells
Concentration: 0.002, 0.004, 0.008, 0.016 (without activation)
0.002, 0.004, 0.008, 0.016, 0.032 (with activation)
Metabolic activation:  With [ ]; Without [ ]; With and Without [ X ]; No data[ ]
Resullts:
Cytotoxicity conc:  With metabolic activation: 0.032 ug/ml
Without metabolic activation: 0.016 ug/ml
Precipitation conc: Not determined
Genotoxic effects: + ? -
With metabolic activation: [1101[X]
Without metabolic activation: [] [] [ X ]

Method: Clive and Spector, Mutation Research 31:17-29 (1975)

GLP: Yes[] No[] ?[X] Klimisch 2

Test substance: CP-25477 (Santoflex 77) dark liquid, purity >94%

Remarks: The test article was evaluated for specific locus forward mutation in the

L5178Y Thymidine Kinase (TK) mouse lymphoma cell assay. Stock
solutions were prepared in DMSO. DMSO was used as the negative
control. EMS was used as the positive control without activation and
DMN was used as the positive control with activation. The test article was

found to be negative
Reference: Monsanto BIO-76-246 Litton Bionetics, 1976
Type: In vitro Unscheduled DNA Synthesis (UDS)
System of testing: Primary rat hepatocyte cultures (Fischer-344 strain)
Concentration: 0.01, 0.05, 0.1, 0.5, 1, 5, 10, 20, 50, 100, 500, 1000 ug/ml
Metabolic activation:  With [ ]; Without [ ]; With and Without [ X ]; No data[ ]

Results:
Cytotoxicity conc: Preliminary Assay: 50 ug/ml
Replicate Assay: 5 ug/ml
Precipitation conc: Separation (two layers) at 1000 ug/ml
Genotoxic effects: + ? -
[11[][X]
Method: Williams, G.M., Detection of Chemica Carcinogens by Unscheduled
DNA Synthesisin Rat Liver Primary Cell Cultures, Cancer Research 37,
pp. 1845-1851 (1977)

GLP: Yes[X] No[] ?[] Klimisch 1
Test substance: Santoflex 77 liquid produced 07/31/85, purity 99+% active
Remarks: Acetone (1%) used as solvent and diluent. Primary rat liver cell cultures

derived from the livers of two adult male rats. The positive control was 2-
AAF, the solvent control was acetone in the preliminary assay and DM SO
in the replicate assay. The percentage of cells in repair was calculated as
the percentage of cells with at least 5 net grains/nucleus. 150 cells were
scored for each concentration reported for each experiment. The net grain
counts were negative at each concentration of the test compound, in the
solvent control and in the medium control, in contrast to the strong positive
response produced by the positive control 2-AAF in both experiments.
These results indicate that Santoflex 77 is not a genotoxic agent under the
conditions of the in vitro rat hepatocyte DNA repair assay.
Reference: Monsanto SR-85-250, SRI International, 1986
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*5.6

57

*5.8

GENETIC TOXICITY INVIVO
Type:
Specieg/strain:
Sex: Femae[ ]; Male[ ]; Mae/Femae[ ]; Nodata[ ]
Route of Administration:
Exposure period:
Doses:
Results:
Effect on mitotic
index or P/N ratio:
Genotoxic effects: + ?

(10101
Method:
GLP: Yes[] No[] ?[]
Test substance:
Remarks:
Reference:

CARCINOGENICITY
Specieg/strain:
Sex: Femae[ ]; Male[ ]; Mae/Femae[ ]; Nodata[ ]
Route of Administration:
Exposure period:
Frequency of treatment:
Postexposure observation period:
Doses:
Control group: Yes[ ];No[ ]; Nodata[ ];
Concurrent no treatment [ ]; Concurrent vehicle[ ]; Historical [ ]
Results:
Method:
GLP: Yes[] No[] ?[]
Test substance:™ ..., Jpurity: ...
Remarks:
Reference:

TOXICITY TO REPRODUCTION

Type: Fertility [ X ]; One-generation study [ ]; Two-generation study [ ];
Other [ X ] Three Generation Study

Speciegstrain: Charles River Albino Rats

Sex: Femae[ ]; Male[ ]; Mae/Femae[ X ]; Nodata[ ]

Route of Administration: Oral/Dietary

Exposure period: Premating, throughout mating, gestation and lactation

Frequency of treatment: Daily

Post exposure observation period: Not Determined

Premating exposure period: male: FO— 14 wks F1- 14 wks F2 — 18 wks
female: FO — 14 wks F1 — 14 wks F2 — 18 wks

Duration of thetest:  FO—23 wks F1-23 wks F2 — 26 wks

Doses: 0, 30, 100 or 300 ppm
Control group: Yes[ X ]; No[ ]; Nodata[ ];

Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]
NOEL Parental: 30 ppm (based on reduced body weight gain)
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NOEL F1 Offspring: 30 ppm (based on reduced pup survival)

NOEL F2 Offspring: 30 ppm (based on reduced pup survival)

Resullts: Santoflex 77 was administered to three successive generations of rats at
dose levels of 0, 30, 100 or 300 ppm. Dose levels were selected on the
basis of results from a previous 2-year chronic oral feeding study. No
adverse effects on mating or fertility indices were noted in any of the
treated animals. Reduced survival of offspring was observed in the mid- to
high-dose groups. Evidence of parental toxicity was also present as
indicated by reduced body weights of mid-to high-dose animals
Genera parental toxicity: Reduced body weights and mean body weight gains
were noted for the 100 and 300 ppm males and females. No other treatment-related
effects were evident in results of clinical blood chemistry studies and
urinalyses between the control groups and the treated animals.

Toxicity to offspring: A small but statistically significant reduction in the
survival rates of pups was noted in the 100 ppm and 300 ppm groups.

Method: 3-Generation Reproductive Toxicity IBT Protocol # 622-05400C (1974)
GLP: Yes[] No[] ?[ X] Klimisch 2

Test substance: Santoflex 77 dark red liquid Lot# KD05-57, purity: 99+% active
Remarks; Protocol similar to Monsanto BTL-74-27, Industrial Bio-Test Labs, 1978
Reference: Monsanto BTL-76-145, Industrial Bio-Test Labs, 1976

*5.9 DEVELOPMENTAL TOXICITY/ TERATOGENICITY
Specieg/strain: Charles River CD Albino Rats
Sex: Femae[ X ]; Mae[ ]; Male/Femae[ ]; Nodata[ ]
Route of Administration:  Oral gavage
Duration of thetest: 25 days from mating to last C-section

Exposure period: Day 6-15 of gestation

Fregquency of treatment: Daily, asasingle oral dose at a volume of 5 mi/kg
Doses: 25, 75 and 150 mg/kg/day

Control group: Yes[ X];No[ ]; Nodata[ ];

Concurrent no treatment [ ]; Concurrent vehicle [X]; Historical [ ]

NOEL Maternal Toxicity: 25 mg/kg/day

NOEL teratogenicity : 150 mg/kg/day

Results: Groups of 25 mated CD rats were assigned to one control group and three
treatment groups to determine the teratogenic potential of the test
substance. Dosage levels of 25, 75 and 150 mg/kg/day were administered
oraly by gavage as a single daily dose on Days 6-15 of gestation. The
control group received the corn oil vehicle only. Cesarean sections were
performed on al surviving femaes on gestation Day 20, and the fetuses
removed for teratologic evaluation.
Maternal genera toxicity: Toxicity in the dams was apparent at the 75 and
150 mg/kg/day dosage levels. Parameters adversely affected were materna
survival, appearance, behavior and body weight gain. Four of the 150
mg/kg/day femaes and one 75 mg/kg/day female died between gestation
Days 16-17. Control animals and the low dose group had 100% survival.
Antemortem abnormalities in the decedents included dried blood around
and/or expelled from the vaginal orifice, blood under the cage, stained, wet
or matted coat, hypothermia and ptyalism. There were no treatment-related
gross internal lesions evident. No effect on Cesarean section observations
was noted in the dams at any dosage level.
Pregnancy/litter datac No obvious differences were noted between the

EXCH\MANUAL\97-2.DOC/July 1997
16



5.10

*511

PR

Treated groups and the control group.

Foetal data: Malformations that were observed in the treated groups occurred
in low incidence and were not considered treatment-related. One high-dose
fetus had anophthalmia, one mid-dose and two control group fetuses had
microphthalmia, and another mid-dose fetus had ectopia cordia and
sternoschisis. There were no adverse effects on the fetal parameters
examined (survival, growth, morphological development) at dose levels

at or below 150 mg/kg/day.
Method: OECD Guidelines for Testing of Chemicals No. 414 “Teratogenicity”
1981, and TSCA Headlth Effects Guidelines “ Teratogenicity Study” 1982
GLP: Yes[ X] No[] ?[ ] Klimisch 1
Test substance: Santoflex 77 red-brown liquid Lot# 25477, purity: 99+% active
Remarks: Based on the results, the test article did not induce devel opmental toxicity
In the offspring of Charles Rived CD rats under the test conditions.
Reference: Monsanto 1R-85-290 International Research and Devel opment, 1986

OTHER RELEVANT INFORMATION
Specific toxicities

Type: Immunotoxicity — Repeated Insult Patch Testing
Modified Schwartz Method and Shelanski Method
Results: Several studies were run using human volunteers to determine the potential

for Santoflex 77 to cause alergic skin reactions in compounded rubber stocks.
Loading of the test article was from 0.5 to 3 phr (parts per hundred rubber) in
atypical B-1 Masterbatch. Some study results indicated that the test article
caused no primary irritation and no alergic response, while other study
results were positive for sensitization.

Remarks: Differences in responses may be due to the presence of other chemicalsin
the B-1 masterbatch formulations.
Reference: Monsanto SH-61-17, Industrial Biology Labs, 1961

Monsanto SH-63-10, Industrial Biology Labs, 1963
Monsanto SH-64-4, Industrial Biology Labs, 1964
Monsanto SH-64-5, Industrial Biology Labs, 1964
Monsanto SH-73-12, Industrial Biology Labs, 1973

Toxicodynamics, toxicokinetics

Type: (e.g. toxicodynamics, toxicokinetics)
Results:

Remarks:

References:

EXPERIENCE WITH HUMAN EXPOSURE
Results:

Remarks:

Reference:

REFERENCES

United States National Toxicology Program, November 6, 1990

Monsanto Physical Constants of CP25447. Standard Manufacturing Process Manual, July 1977
American Society for Testing and Materials, 1997

Monsanto SRI 8669, Sdlected Environmental Fate Studies of Nine Chemica Compounds, SRI
International, August 20, 1980
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25.

26.

27.

28.
29.
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USEPA federal Register Volume 44, No. 53, March 16, 1979, pp. 16 and 255

American Society for Testing and Materials, D 92, Standard Test Method for Flash and Fire
Points by Cleveland Open Cup, 1997

Monsanto Report ABC-32303, Santoflex 77 Phase | Hydrolysis Study: Identification of
Hydrolysis Products, Analytical BioChemistry Laboratories, January 15, 1986

Monsanto ES-79-SS-25, Environmental Persistence Screening of Selected Rubber Chemicals,
Monsanto Industrial Chemicals Environmental Sciences, December 28, 1979

American Society for Testing and Materials, Draft Method No. 2, ASTM Committee E35.24,
August 1979

Monsanto BN-76-254 Acute (96 Hour) Toxicity of Santoflex 77 to Rainbow Trout, EG&G
Bionomics Aquatic Toxicity Laboratory, December 1976

Monsanto BN-76-254 Acute (96 Hour) Toxicity of Santoflex 77 to Bluegill Sunfish, EG&G
Bionomics Aquatic Toxicity laboratory, December 1976

Monsanto AB-79-1384361-1b Acute Toxicity of Santoflex 77 to Daphnia magna, Analytical
BioChemistry Laboratories, August 27, 1979

Monsanto AB-79-1384361-1a Acute Toxicity of Santoflex 77 to Fathead Minnows, Analytical
BioChemistry Laboratories, August 27, 1979

Monsanto BN-79-1384361-2 Toxicity of Santoflex 77 to the freshwater aga Selenastrum
capricornutum, EG& G Bionomics Marine Research Laboratory, August 1979

Monsanto AB-81-9AB981014, Acute Toxicity of Santoflex 77 to Midge, Analytical BioChemistry
Laboratories, August 19, 1981

Gettings, A.V and W.J. Adams. 1980. Method for Conducting Acute Toxicity Tests with the
Midge Paratanytarsus parthenogenetica. Monsanto Industrial Chemicals Company, Report ES-81-
M-1

C.E. Stephan, Chairman, Committee on Methods for Toxicity Tests with Aquatic Organisms, US
EPA, 1975

Monsanto AB-80-1803058-B1, Flow-Through Bioassay Fina Report: Dynamic Acute Toxicity of
Santoflex 77 to Fathead Minnows, Analytical BioChemsitry Laboratories, January 20, 1981
Monsanto SR-80-1803085-A1, Time Independent Toxicity Study on Santoflex 77 using Fathead
Minnows as the Test Organism, SRI International, September 8, 1981

Monsanto Y-73-168, Toxicological Examination of CP-25477 (Santoflex 77) for Acute Oral and
Dermal Toxicity, Younger Laboratories, October 9, 1973

Monsanto Y-73-168, Toxicological Examination of CP-25477 (Santoflex 77) for Ambient
Temperature Inhalation Toxicity, Younger Laboratories, October 9, 1973

Monsanto Y-73-168, Toxicological Examination of CP-25477 (Santoflex 77) for Acute Eye and
Primary Skin Irritation, Younger Laboratories, October 9, 1973

Monsanto BD-87-146, A 4 Week Range-Finding Toxicity Study with Santoflex 77 in the Rat Via
Dietary Admixture, Bio/dynamics, Inc. June 14, 1989

Monsanto BD-87-147, A Subchronic 3-Month Oral Toxicity Study with Santoflex 77 in the Rat
ViaDietary Admixture, Bio/dynamics, Inc. April 28, 1989

Monsanto BTL-74-27, Two-Year Chronic Oral Toxicity Study with Santoflex 77 in Albino Rats,
Industrial Bio-Test Laboratories, Inc. November 27, 1978

Monsanto ML-85-242, AmesSalmonella Mutagenicity Assay of Santoflex 77, Monsanto
Environmental Health Laboratory, February 18, 1986

Monsanto SR-85-250, Evaluation of the Potential of Santoflex 77 to Induce Unscheduled DNA
Synthesisin Primary Rat Hepatocyte Cultures, SRI International, May 23, 1986

OECD Guidelines for Testing of Chemicals: No. 414, Teratogenicity, adopted May 1981

US EPA Report 560/6-82-001, TSCA Health Effects Test Guidelines for Teratogenicity Studies,
August 1982

Monsanto 1R-85-290, Teratology Study in Rats with Santoflex 77, International Research and
Development Corporation, April 1, 1986
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32.

33.

35.

Monsanto SH-61-17, Repeated Insult Patch Tests of Antidegradants, Industrial Biology
Laboratories, Inc. May, 1961

Monsanto SH-63-10, Modified Schwartz Patch Test Study of Monsanto Rubber Samples,
Industrial Biology Laboratories, Inc., November 8, 1963

Monsanto SH-64-4, Repeat Insult Patch Test on Vulcanized Rubbers, Industrial Biology
Laboratories, May 5, 1964

Monsanto SH-64-5, Dermatitic Studies of Hexyl- and Heptyl-PPDs in Rubber, Industrial Biology
Laboratories, March 1964

Monsanto SH-73-12, Repeat Insult Patch Test with Uncured Rubbers, Industrial Biology
Laboratories, April 1973
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3081-01-4
p-Phenylenediamine, N-(1,4-dimethylpentyl)-N’-phenyl-

2. PHYSICAL-CHEMICAL DATA

*2.1 MELTING POINT

Value: 32.4°C for highly purified (99+%)
Otherwise, room temperature viscous liquid
Decomposition: Yes[] No[X] Ambiguous] ]
Sublimation: Yes[] No[X] Ambiguous| ]
Method: Crystallizing Point
GLP: Yes[] No[] ?[X] Klimisch 2
Remarks: Physical Constants, Flexsys SMP, R.L. Wright (1982)
Reference: Flexsys 7PPD Standard Manufacturing Process
*2.2 BOILING POINT
Vaue: 231°C
Pressure: at 3.5 mm Hg
Decomposition: Yes[] No[X] Ambiguous] ]
Method: Instrumental — Differential Scanning Calorimeter (DSC)
GLP: Yes[X] No[] ?[] Klimisch 1
Remarks: Physical Constants, Flexsys SMP, R.L. Wright (1982)
Reference: L.M. Baclawski Notebook #2355311 (1982)
12.3 DENSITY (relative density)
Type: Bulk density [ ]; Density [X]; Relative Density [ ]
Value: 10
Temperature: 20°C
Method: Flexsys Standard Method of Analysis FF97.4-1
GLP: Yes[X] No[] ?[]
Remarks: Hydrometer method. Hydrometer must meet standards set in
ASTM-E-100
Reference: Flexsys 7PPD Standard Manufacturing Specifications
*24 VAPOUR PRESSURE
Value: 1.25 x 10(-10) mm Hg
Temperature: 25°C
Method: calculated [X]; measured [ ]
Antoine Equasion.
GLP: Yes[] No[X] ?[] Klimisch 2
Remarks: None
Reference: Monsanto Toxicology Profile, Santoflex 14, C.E. Healy 1993
*2.5 PARTITION COEFFICIENT 10g10Pow
Log Pow: 5.17
Temperature: Not Applicable
Method: caculated [X]; measured[] Klimisch 2
. SRC LogKow (KowWin) Program 1995
GLP: Yes[] No[X] ?[]

Remarks; None



*2.6

Reference: Meylan, W.M. and. P.H. Howard, 1995 J. Pharm. Sci. 84: 83-92

WATER SOLUBILITY

Solubility
Vaue: 0.67 mg/l in pH 7.0 deionized water
Temperature: 25°C
Description: Miscible[ ]; Of very high solubility [ ];
Of high solubility [ ]; Soluble[ ]; Slightly soluble[ ];
Of low solubility [ ]; Of very low solubility [X]; Not soluble[]
Method: Saturated Solution/GC Analysis
GLP: Yes[X] No[] ?[] Klimisch 1
Remarks: Preliminary solubility study for Phase | Hydrolysis
Reference: Monsanto ABC 32305, Anaytical Bio-Chemistry Labs, 1986
pH Value, pKaValue
pH Value: Not Applicable
Concentration:
Temperature:
Method: .
GLP: Yes[] No[] ?[]
pKavaue
Remarks:

Reference:



211 OXIDISING PROPERTIES

Results: Maximum burning rate equa or higher than reference mixture] |;
Vigorous reaction in preliminary test [ ];
No oxidising properties[X]; Other [ ]

Method:

GLP: Yes[] No[] ?[]

Remarks:

Reference:

1t2.12 OXIDATION: REDUCTION POTENTIAL

Value: Not Applicable
Method:

GLP: Yes[] No[] ?[]
Remarks:

Reference:

213 ADDITIONAL DATA

A. Partition co-efficient between soil/sediment and water (Kd)
Value:
Method:
GLP: Yes[] No[] ?[]
Remarks:
Reference:

B. Other data
Results:
Remarks:
Reference:
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*3.1.2

ENVIRONMENTAL FATE AND PATHWAYS

PHOTODEGRADATION

Type: Air [X]; Water [ ]; Soil [ ]; Other [ ]
Light source: Sunlight [ ]; Xenon lamp [ ]; Other [ ]
Light spectrum:  ........... nm
Relaiveintensity:  ........... (based on intensity of sunlight)
Spectrum of substance: . . ......... nm
Concentration of Substance:  ...........
Temperature: ... ... °C
Direct photolysis:
Haf lifee ... oL
Degradation: ~ ........ % (weight/weight) after ... ........ (exposure time)
Quantumyidd:  ...........
Indirect Photolysis:
Typeof sengtizer: ...... OH ..
Concentration of sengitizer: ..1560000 molecule/.cm®. ... .. ...
Rate constant (radical): . .. 227.9058 E-12. cm*/molecule* sec
Degradation:  ...... 50% at 0.563Hrs. ..
Method: calculated [ X]; AOP Program (v1.89)
measured [ ]
GLP: Yes[] No[X] ?[]
Test substance:. molecular structure, purity:...........
Remarks:
Reliability:  (2) valid with restrictions
Accepted calculation method
Reference: Meylan W. and Howard P. (1999) EPIWin Modeling Program.

Syracuse Research Corporation. Environmental Science Center,
6225 Running Ridge Road, North Syracuse, NY 13212-2510.

STABILITY IN WATER

Type: Abiotic (hydrolysis) [X]; biotic (sediment)[ ]

Half life: Not Measured

Degradation: 96% at pH 7.0 at 25 °C after 24 Hours

Method: Extraction, ABC Protocol M-8305 (1986)

GLP: Yes[X] No[] ?[ ] Klimisch 1

Test substance: Santoflex 14 purple liquid, Lot# KD09-813, purity:>95%
Remarks: No test substance detected at seven days. Hydrolysis products

identified by GC analysis as 4-hydroxydiphenylamine (35%) and
Benzoquinoneimine-n-phenyl (65%). Stock solution in acetone.
Reference: Monsanto ABC 32305, Analytical Bio-Chemistry Labs, 1986



*3.2 MONITORING DATA (ENVIRONMENTAL) oo
Type of Measurement: Background[ ]; At contaminated site[ ]; Other[ ]
1= o = TP PP PSPPSR
RESUI S e
RO S, e
RE O ENCE. e

3.3 TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL
COMPARTMENTS INCLUDING ESTIMATED ENVIRONMENTAL
CONCENTRATIONS AND DISTRIBUTION

*3.3.1 TRANSPORT
Type: Adsorption[ ]; Desorption[ ]; Volatility [ ]; Other[ ]
Media:
Method:
Results:
Remarks:
Reference:

*3.3.2 THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)

Media Air-biota[ ]; Air-biota-sediment-soil-water [ ]; Soil-biota[ ];
Water-air [ ]; Water-biota[ ]; Water-soil [ ]; Other [ ]
Method: Fugacity level | [ ]; Fugacity level 11 [ ]; Fugacity level 111 [X];
Fugacity level IV [ ]; Other (calculation) [ ]
Results:
C Concentration Hal f-Life Em ssions Fugacity
(percent) (hr) (kg/ hr) (atm
Ar 0. 027 1.13 1000 7.19e-013
Wat er 15. 2 900 1000 3.5e-014
Soi | 57.5 900 1000 1.11e-015
Sedi nent 27.2 3. 6e+003 0 2.36e-014
Reacti on Advecti on Reacti on Advecti on
(kg/ hr) (kg/ hr) (percent) (percent)
Ar 531 8.64 17. 7 0. 288
Wat er 375 487 12.5 16. 2
Soi | 1. 41e+003 0 47.1 0
Sedi nrent 168 17. 4 5.58 0.58
Persi stence Tine: 1.06e+003 hr
Reaction Ti me: 1. 28e+003 hr
Advection Tine: 6. 23e+003 hr
Percent Reacted: 82.9
Percent Advected: 17.1
Remarks:
Reliability: (2) vaid with restrictions
Accepted calculation method
Reference: Meylan W. and Howard P. (1999) EPIWin Modeling Program.

Syracuse Research Corporation. Environmental Science Center,
6225 Running Ridge Road, North Syracuse, NY 13212-2510.






*3.5

*4.1

BIODEGRADATION

Type:
Inoculum:

aerobic [X]; anaerobic[ ]
adapted [X]; non-adapted [ |;

Concentration of the chemical: 20.0 mg/l related to COD [X]; DOC] ]; test substance] |

Medium:
Degradation:
Results;
Kinetic
Method:
GLP:

Test substance:
Remarks;

Reference:

ECOTOXICITY

water [ ]; water-sediment [ ]; soil [ ]; sewage treatment [X]

0 % after 35 days

readily biodeg. [ ]; inherently biodeg. []; under test condition no
biodegradation observed [X], other [ ]

ASTM Draft 3 Proposed Standard Practice for the Determination
Of the Ultimate Biodegradation of Organic Chemicals (1980).
Yes[X] No[] ?[ ] Klimisch 1

Santoflex 14 purple liquid Lot#K A01-07, purity: >95%

Shake Flask carbon dioxide evolution test. Glucose and Sodium
Citrate used as positive controls.

Monsanto ES-80-SS-48 MIC Environmental Sciences 1981

ACUTE/PROLONGED TOXICITY TO FISH

Type of test:

Species:
Exposure period:
Results:

Analytica monitoring:
Method:

GLP:

Test substance:
Remarks;

Reference:

static [X]; semi-datic [ ]; flow-through [ ]; other [ ]
open-system [ ]; closed-system [ X ]

Salmo gairdneri (Rainbow Trout)

96 Hours

L Cs (24h) =>1.00 mg/|

LCs (48h) = 0.70 mg/l

LCx (72h) = Not Determined

LCs (96h) = 0.42 mg/l

NOEC = 0.18 mg/l

LOEC = Not Determined

Yes[X] No[] ?[]

EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)

Yes[X] No[] ?[] Klimisch 1

Santoflex 14 purple liquid, purity:>95%

Stock solutions prepared in nanograde Acetone. Water quality
parameters (pH, temperature, dissolved oxygen content)
monitored throughout test. Test fish challenged with Antimycin
A. Datareported at 95% confidence level.

Monsanto ABC 30687, Analytical Bio-Chemistry Labs, 1983



4.2

*A.

Type of test:

Species:
Exposure period:
Resullts:

Analytica monitoring:
Method:

GLP:

Test substance:
Remarks;

Reference:

Type of test:

Species:
Exposure period:
Resullts:

Analytica monitoring:
Method:

GLP:

Test substance:
Remarks;

Reference:

static [X]; semi-dtatic [ ]; flow-through [ ]; other [ ]
open-system [ ]; closed-system [ X ]

L epomis macrochirus (Bluegill Sunfish)

96 Hours

L Cso (24h) = 0.38 mg/|

L Cs (48h) = 0.30 mg/|

L Cx, (72h) = Not Determined

L Cs (96h) = 0.30 mg/I|

NOEC= 0.18 mg/l

LOEC=  Not Determined

Yes[X] No[] ?[]

EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)

Yes[X] No[] ?[] Klimisch1

Santoflex 14 purple liquid , purity:>95%

Stock solutions prepared in nanograde Acetone. Water quality
parameters (pH, temperature, dissolved oxygen content)
monitored throughout test. Test fish challenged with Antimycin
A. Datareported at 95% confidence level.

Monsanto ABC 30686, Analytical Bio-Chemistry Labs, 1983

static [X]; semi-dtatic [ ]; flow-through [ ]; other [ ]
open-system [ ]; closed-system [ X ]

Pimephal es promel as (Fathead Minnows)

96 Hours

LCs (24h) = 1.30 mg/|

L Cs (48h) = 1.30 mg/I|

L Cx, (72h) = Not Determined

L Cs (96h) = 1.10 mg/I|

NOEC= 0.32mg/l

LOEC=  Not Determined

Yes[X] No[] ?[]

EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)

Yes[X] No[] ?[] Klimisch 1

Santoflex 14 purple liquid, purity: >96%

Stock solutions prepared in nanograde Acetone. Water quality
parameters (pH, temperature, dissolved oxygen content)
monitored throughout test. Test fish challenged with Antimycin
A. Datareported at 95% confidence level.

Monsanto ABC 31116, Analytical Bio-Chemistry Labs, 1983

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

Daphnia
Type of test:

Species:
Exposure period:
Resullts:

static [X]; semi-dtatic [ ]; flow-through [ ]; other [ ];
open-system [ |; closed-system [ X ]

Daphnia magna

48 Hours

ECs (24h) = 0.51 mg/|



*4.3

Analytica monitoring:
Method:

GLP:

Test substance:
Remarks;

Reference:

ECso (48h) = 0.20 mg/l

NOEC= 0.10mg/l

Yes[X] No[] ?[]

EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)

Yes[ X] No[] ?[] Klimisch 1

Santoflex 14 purple liquid, purity: >95%

Stock solutions prepared in nanograde Acetone. Water quality
parameters (pH, temperature, dissolved oxygen content)
monitored throughout test. Data reported at 95% confidence
level.

Monsanto ABC 30688, Analytical Bio-Chemistry Labs, 1983

TOXICITY TO AQUATIC PLANTS, eg. algae

Species:
Endpoint:
Exposure period:
Results:

Analytica monitoring:
Method:

GLP:

Test substance:.
Remarks;

Reference:

Selenastrum capricurnutum (freshwater alga)

Biomass[ X ]; Growthrate[ X ]; Other [ ]

96 Hours

ECs (24h) = 1.9 ppm

EC50 (96h) = 0.7 ppm

NOEC = 0.3 ppm

LOEC = 0.6 ppm

Yes[X] No[ ] ?[]

EPA Selastrum capricornutum Printz Algal Assay Test (1978)
open-system [ |; closed-system [X]

Yes[ X] No[] ?[] Klimisch 1

Santoflex 14 reddish purple gel , purity: >95%

Stock solutions prepared in reagent grade DMF. Concentrations
determined by range-finding test. Confirmation of effect by in
vivo chlorophyll a and cell numbers. Data reported at 95%
confidence level.

Monsanto BP-81-5-82 EG& G Bionomics, 1981
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511

51.2

513

TOXICITY

ACUTE TOXICITY

ACUTE ORAL TOXICITY

Type:
Specieg/strain:
Vaue

Method:

GLP;

Test substance:
Remarks:

Reference:

LDo[ |; LDwo[ I LD s [X]; LDLo[ [; Other[ ]

Rats, Sprague-Dawley Albino

2100 mg/kg b.w.

Discriminating dose: 2510 mg/kg/bw

Defined Lethal Dose

Yes[ ] No[ ] ?[X] Klimisch 2

CP-26658 Lots KC06-14 and KC06-17, purity: >95%

Five groups of male and female rats were fed a single oral dose
of the undilated test article via oral gavage. Dosages were 1260,
1580, 2000, 2510 and 3160 mg/kg. Clinical signs of toxicity
included reduced activity and appetite for 2-4 days for survivors,
and increasing weakness, collapse and death for decedents in 1-4
days. Gross autopsy findings on decedents were hemorragic areas
in the lungs, discolored livers and acute gastrointesting
inflammation. Survivors were sacrificed after seven days. All
viscera of survivors appeared normal.

Monsanto Y-73-169 Y ounger Laboratories, 1973

ACUTE INHALATION TOXICITY

Type:
Speciegstrain:
Exposure time:
Value:

Method:

GLP:

Test substance:
Remarks:

Reference:

LCol I; LCiwo[ I; LCw [X]; LCLo[ ]; Other[ ]

Rats, Sprague-Dawley Albino

6 Hours

>0.14 mg/kg

Acute Inhalation

Yes[ ] No[ ] ?[X] Klimisch 2

CP-26658 liquid, purity: >95%

A group of four rats was exposed to the test article at a
concentration of 0.14 mg/l in warm (76.5°F) air for 6 hours. All
animals survived. No clinical signs of toxicity were noted.
Monsanto Y-67-101, Younger Laboratories, 1967

ACUTE DERMAL TOXICITY

Type:
Specieg/strain:
Vaue

Method:

GLP;

Test substance:
Remarks:

LDo[ |; LDwo[ I; LD s [ X]; LDLo[ ]; Other[ ]

Rabbits, New Zealand Albino

>5010 mg/kg b.w.

Defined Lethal Dose

Yes[ ] No[ ] ?[ X] Klimisch 2

CP-26658 Lots KC06-14 and KC06-17, purity: >95%

The undiluted test article was applied to the shaved skin of two
groups of male and female rabbits at dose levels of 5010 and
7940 mg/kg/bw. Clinical signs of toxicity noted were reduced
appetite and activity for 4-7 days in survivors, and increased
weakness, collapse and desth at 8 days for decedents. Gross
autopsy findings in decedents included hemorragic areas in the
lung, liver and spleen, and discoloration of the kidneys. Genera
gastrointestina inflammation was aso noted. Survivors were



sacrificed after 14 days. All viscera in survivors appeared
normal.
Reference: Monsanto Y-73-169 Y ounger Laboratories, 1973



*5.4

*5.5

REPEATED DOSE T
Speciegstrain:
Sex:

OXICITY
Rats, Sprague-Dawley Albino
Femae[ ]; Male[ ]; Mae/Femae[ X ]; Nodata[ ]

Route of Administration: Oral/Dietary

Exposure period:
Frequency of treatment:

One Month
Daily

Post exposure observation period:

Dose:
Control group:

NOEL:
LOEL:
Results;

Method:

GLP:
Test substance:
Reference:

0, 500, 750, 1500 and 300 ppm

Yes[ X ];No[ ]; Nodata] ];

Concurrent no treatment [ ]; Concurrent vehicle[X]; Historical [ ]
500 ppm

Not Determined

The test article was administered to groups of 25 male and 25
female rats in a controlled study for one month. Verification of
test article stability and dose levels was verified via gas
chromatography. Animals were observed twice daily and weighed
weekly. Overal averages for dietary concentrations were
established as 0, 450, 660, 1300 and 2800 ppm. There were no
mortalities during the in-life portion of the study. Toxicity during
the in-life phase was indicated by a dose-related reduction of
food intake and reduced body weight gains in both males and
femaes a al dietary levels. There were no clinica signs of
toxicity observed during the study. There were no gross
pathology changes noted at sacrifice which were considered
treatment-related, and no significant differences in liver weights
or organ coloration. The NOEL for male rats was considered to
be 500 ppm. The same NOEL was marginally established for
female rats, even though there was a dight, but not statistically
significant difference seen in average body weights.

Dunnett, CW., A Multiple Comparison Procedure for
Comparing Severa Treatments with a Control, Jour. Am. Stat.
Assoc. 50: 1096-1121, 1955

Yes[X] No[] ?[] Klimisch 1

Santoflex 14 dark liquid, Lot# KJ08-09, purity: >95%

Monsanto ML-87-309, Environmental Health Lab, 1987

GENETIC TOXICITY IN VITRO

BACTERIAL TEST

Type:
System of testing:

Concentration:
Metabolic activation:
Results:

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Method:

Bacterial Reverse Mutation Assay - Ames

Samonedlla typhimurium TA-1535 TA-1537 TA-1538 TA-98
TA-100; Saccharomyces cerevisiae D4

0.001, 0.01, 0.1, 1.0 and 5.0 microliters/plate

With [ ]; Without [ ]; With and Without [ X ]; No data[ ]

With metabolic activation: 5.0 ul/plate (TA-98 only)
Without metabolic activation: 5.0 ul/plate (TA-98 only)
Not Determined
+ ? -
With metabolic activation: (111 [X]
Without metabolic activation: [] [] [X]
Ames Plate Test (Overlay method) 1975; OECD 471 equivaent



GLP:
Test substance:
Remarks;

Reference:

Yes[X] No[] ?[] Klimisch 1

Santoflex 14 dark liquid, purity: >95%

The test article, in DM SO solvent, was tested directly and in the
presence of liver microsomal enzyme preparations from Aroclor-
induced rats. The test compound did not demonstrate mutagenic
activity in any of the assasy conducted and was not considered to
be mutagenic under test conditions.

Monsanto BI1O-76-229, Litton Bionetics, 1976



NON-BACTERIAL |

Type:
System of testing:
Concentration:

Metabolic activation:
Results;
Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Method:

GLP:
Test substance:.
Remarks;

Reference:

Type:
System of testing:
Concentration:

Metabolic activation:
Results;
Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:.
Remarks:

N VITRO TEST

Forward Mutation Mouse Lymphoma Assay

L5178Y Mouse Lymphoma Cells

0.625 — 10.0 nl/ml without activation

1.25 - 60.0 nl/ml with activation

With [ 1; Without [ ]; With and Without [ X ]; No data[ ]

With metabalic activation: 60 nl/ml
Without metabolic activation: 20 nl/ml
Not Determined
+ ? -
With metabolic activation: (111 X]
Without metabolic activation: [] [] [X]
Clive, D., and Spector, J.F.S., Laboratory Procedure for
Assessing Specific Locus Mutations at the TK Locusin
Cultured L5178Y Mouse Lymphoma Cells. Mutation Res.,
31:17-29, 1975
Yes[X] No[] ?[] Klimisch 1
Santoflex 14 dark liquid, purity: >95%

The test compound in DM SO solution was evaluated for ability to
increase mutations at the TK locus in mouse lymphoma cells at
dose ranges of 0.625 to 10 nl/ml without activation and at 1.25 to
60 nl/ml with activation. Dose levels were established during a

preliminary range-finding study. The dose levels sdected
included highly toxic treatments. Even at the highly toxic doses,

the mutant frequency was comparable to negative controls. The
test substance was considered to be inactive under assay

conditions.
Monsanto BO-78-225, Litton Bionetics, 1979

Forward Mutation Assay, CHO/HGPRT

Chinese Hamster Ovary cells

1-10 ug/ml without activation

10-30 ug/ml with activation

With [ ]; Without [ ]; With and Without [X ]; No data| ]

With metabaolic activation: 7 ug/ml
Without metabolic activation: 5 ug/ml
Not Determined

+ ? -
With metabolic activation: (111 [X]
Without metabolic activation: [] [] [X]
CHO/HGPRT Mutation Assay (1981) Hsie, et.al.
Yes[X] No[] ?[] Klimisch 1
Santoflex 14 liquid Lot# KJ08-09, purity: >95%
The mutagenic potential of Santoflex 14 was tested in cultured
Chinese hamster ovary (CHO) cells. Mutation at the
Hypoxanthine guanine phosphororibosyl transferase (HGPRT)
locus was measured. Dosages for the test article, dissolved in
Acetone, were established with a range-finding experiment. No



Reference:

Type:
System of testing:
Concentration:
Metabolic activation:
Results:

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:
Method:
GLP:

Test substance:.
Remarks;

Chemical-related mutagenicity was observed in either the initial
or the confirmation experiment, with or without S9 activation,
were noted. Santoflex 14 was not mutagenic in CHO cells under
any test conditions.

Monsanto ML-87-340, Environmental Health Labs, 1988

In vitro Cytogenetics Study

Chinese Hamster Ovary (CHO) cells

1.5-15.0 ug/ml

With [ 1; Without [ ]; With and Without [ X ]; No data[ ]

With metabolic activation:  12.5 ug/ml
Without metabolic activation: 12.5 ug/ml
Not Determined
+ ? -
With metabolic activation: X1 111]
Without metabolic activation:  [X] [] []
Preston, Et. a., Mammalian In vivo and In vitro Cytogenics
Assays:. A report to the U.S. Gene-Tox Program (1981)
Yes[X] No[] ?[] Klimisch 1
Santoflex 14 opague liquid #T870091, purity: >95%
Treatment solutions were made using Acetone. Two range-
Finding experiments were run to determine the optimum
dose concentrations. MM S and CP were used as concurrent
positive controls for treatment with and without S9 activation,
respectively. Duplicate samples per treatment condition were
used. Scoring for cytogenetic damage was performed on the
solvent controls, positive controls, and the three highest dose
levels of the test chemical. The cells were scored for both mitotic
index and average cell generation time and compared to the
solvent control. Average cell generation time was 12 hours for
both, with a mitotic index of 5-8% Statistically significant
increases in number of cells with structural aberrations and
average structural aberrations/cell were observed at the 15 ug/ml
level for the 48 hour harvest time and for average structural
aberrations/cell at the 24 hour harvest time without S9 activation.
A significant dose-response was not observed. The aberrant cells
harvested at 24 and 48 hours included mainly cells with
chromatid- and chromosome-type deletions, with afew decentrics
and cells with chromatid interchanges. Thiswas also observed in
the solvent control. The positive MMS control yielded significant
increases in both cells with structural aberrations and number of
aberrations/cell. With S9 activation, a statistically significant
increase in the number of cealls with structural aberrations, and
number of aberrations/cell was observed at the 10 ug/ml dose
level, and for the number of aberrationg/cell at 7.5 ug/ml and
12 hour harvest time. No dose-related response was observed.
Aberrations were mainly deletions, with afew cells having
chromatid interchanges, intrachanges and triradials. The positive
control yielded the expected positive response. A retest
confirmed results. Santoflex 14 was concluded to have aweak
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clastogenicity in CHO cells under test conditions
Reference: Monsanto ML-87-341, Environmental Health Labs, 1989

GENETIC TOXICITY INVIVO

Type: Mammalian Bone Marrow Metaphase Assay
Specieg/strain: Rats, Sprague-Dawley

Sex: Femae[ ]; Male[ ]; Mae/Femae[ X ]; Nodata[ ]
Route of Administration:  Oral gavage

Exposure period: 6, 18 and 30 hours

Doses: 1100 mg/kg/bw (dightly above 4he oral LD50)
Results:

Effect on mitotic
index or P/N ratio:

Genotoxic effects: + ? -
[1[1[X]
Method: Preston, Et. a., Mammalian In vivo and In vitro Cytogenics
Assays: A report to the U.S. Gene-Tox Program (1981)
GLP: Yes[X] No[] ?[] Klimisch 1
Test substance: Santoflex 14 dark oil, purity: >95%
Remarks; Groups of 5 male and female rats were dosed with 1050, 1100,

1200, 1500 and 2000 mg/kg/bw in two range-finding studies.
Based upon the results, a dose level of 1100 mg/kg/bw was
chosen as close to the maximum tolerated dose for the metaphase
analysis. During the In vivo phase, test animals were observed
for pharmacotoxicity immediately after dosing, and at 6, 18 and
30 hours. Observations indicated moderate to severe
pharmacotoxic signs. Two to three hours prior to sacrifice, each
animal received a single intraperitoneal dose of colchicine at 4
mg/kg/bw to arrest dividing cells in metaphase. Both femurs
were removed from each animal after sacrifice. The distal end
was snipped off one bone and the proxima end off the other.
Bone marrow cells were flushed, washed and centrifuged, and
dlides were prepared using freshly prepared fixative. A total of
500 well-spread metaphase cells with a minimum of overlapping
chromosomes were scored for the presence of chromosome
aberration per experimental treatment point (50 per animal) by
two investigators (25 each per animal). Cells judged acceptable
for analysis based on cell morphology and total chromosome
number were further anayzed with 100x oil immersion objective
where abnormalities were detected and classified. The mean
number of aberrations per cell per anima was anayzed for
dtatistically significant increases by one-tailed t tests for each
time interval. Santoflex 14 did not produce significant increases
in the number of aberrations or in the number of aberrant
metaphases at any of the three sacrifice times evauated.
Pharmacotoxic signs observed during the study indicated that the
test chemical was dosed near the maximum tolerated dose.
Conclusion was that the test chemica was negative in ability to
induce structural chromosomal aberrations to the hemopoietic

cells of the rat bone marrow under test conditions.
Reference: Monsanto PK-88-342, Pharmakon Research, 1988
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TOXICITY TO REPRODUCTION

Type: Fertility []; One-generation study []; Two-generation study [];
Other [ ]

Specieg/strain:

Sex: Femae[ ]; Male[ ]; Mae/Femae[ ]; Nodata[ ]

Route of Administration:
Exposure period:

Frequency of treatment:

Post exposure observation period:

Premating exposure period: mae ............. , femae
Duration of the test:

Doses:

Control group: Yes[ ];No[ ]; Nodata] ];

Concurrent no treatment [ ]; Concurrent vehicle [ ]; Historical [ ]
NOEL Parental:
NOEL F1 Offspring:
NOEL F2 Offspring:

Results: General parental toxicity:
Toxicity to offspring:
Method:
GLP: Yes[] No[] ?[]
Test substancee  ........... Jpurity: ...
Remarks:

Reference:
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DEVELOPMENTAL TOXICITY/ TERATOGENICITY
Speciegstrain:
Sex: Femae[ ]; Mae[ ]; Male/Femae[ ]; Nodata[ ]
Route of Administration:
Duration of the test:
Exposure period:
Frequency of treatment:
Doses:
Control group: Yes[ ];No[ ]; Nodata[ ];
Concurrent no treatment [ ]; Concurrent vehicle [ ]; Historical [ ]
NOEL Maternal Toxicity:
NOEL teratogenicity :

Results:
Materna genera toxicity:
Pregnancy/litter data:
Foeta data:
Method:
GLP: Yes[] No[] ?[]
Test substancee  ........... Jpurity: ...
Remarks:
Reference:

OTHER RELEVANT INFORMATION

Specific toxicities

Type: Immunotoxicity — Repeat Insult Patch Test
Human skin, Santoflex 14 Antiozonant
Shelansky Method (Procedings of the Toilet Goods
Association, No. 19, May 1953)

Results: Fifty human volunteers not previously exposed to test rubber
formulations were selected. Squares soaked in the test material
were gpplied to the arm or back and held in place with tape.
Patches were removed after 24 hours and the sites examined
for reactions, after which the material was reapplied. Fifteen
such primary applications were made, followed by a 2-week
rest period. A challenge application was then applied as before,
and to the same site. No reactions were produced by either the
primary or challenge applications. There was no evidence of
primary irritation or skin fatigue. There was no evidence of skin
sengitization under the test conditions.

Remarks: Concentration of test article was not noted. Both male and femae
volunteers were used in the study.

Reference: Monsanto SH-65-3, Industrial Biology Labs, 1965

Type: Immunotoxicity — Repeat Insult Patch Test
Human skin, Unvulcanized Rubber containing Santoflex 14
Antiozonant

Shelansky Method (Procedings of the Toilet Goods
Association, No. 19, May 1953)

Results: Fifty one human volunteers not previoudly exposed to test rubber
formulations were sdlected. The test material, in the form of 1”



Remarks;

Reference:

squares of unvulcanized rubber, was affixed to the upper arm

of each test subject and covered with gauze (occluded).

Patches were removed after 24 hours and the sites examined

for reactions. Direct effects by single contact were graded with a
numerical score ranging from O (no response) to 4 (severe
response) for primary irritation. Choice of contact site for the
second and al subsequent applications was based on the condition
of the skin at the origina contact site. If irritation occurred, a
different site was chosen. If no irritation occurred, the test patch
was reapplied to the same site. There were 15 such applicationsin
the induction phase of the study. Following a 14-day rest period,
a challenge application was applied at the original contact site.
No visible skin changes were noted on any test subject during
either the induction phase or the challenge phase of the study. The
test article was considered to be negative for primary skin
irritation, negative for skin fatigue by sequential contact, and
negative for delayed contact hypersengitivity.

Concentration of test article in the rubber compound was 3 parts
per 100 parts of SBR 1000 rubber (3 phr) Both males and
females were used in the study.

Monsanto SH-67-13, Industrial Biology Labs, 1967

Toxicodynamics, toxicokinetics

Type:
Results:
Remarks:
References:
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1. Ceneral

I nf or mati on

Dat e: 09- NOV-2001
I D 15233-47-3

1.0.1 CECD and Conpany I nfornmation

Type:
Narme:

Street:
Town:
Country:
Phone:
Tel ef ax:

08- NOv- 2001

Type:
Nane:
Country:

08- NOv- 2001

Type:
Nane:
Country:

08- NOv- 2001

Type:
Nane:
Country:

08- NOv- 2001

Type:
Nane:
Country:

08- NOv- 2001

Type:
Nane:
Country:

08- NOv- 2001

Type:
Nane:
Country:

08- NOv- 2001

Type:
Nane:
Country:

08- NOv- 2001

| ead organisation

American Chem stry Council (fornmerly Chem cal Manufacturers
Associ ation) Rubber and Plastics Additives (RAPA) HPV Pane
1300 W1 son Boul evard

22209 Arlington, VA

United States

703-741- 5600

703-741-6091

cooperati ng conpany
Bayer Corporation
United States

cooperati ng conpany
Ci ba Specialty Chem cal s Corporation
United States

cooperati ng conpany
Cronpt on Cor poration
United States

cooperati ng conpany
Fl exsys America L.P.
United States

cooperating conpany
Noveon, Inc (formerly BF Goodrich)
United States

cooperati ng conpany
R T. Vanderbilt Conpany, Inc.
United States

cooperati ng conpany
The Goodyear Tire & Rubber Conpany
United States

- 1/19 -



Dat e: 09- NOV- 2001
1. General Information ID: 15233-47-3
Type: cooperati ng conpany
Nane: The Lubrizol Corporation
Country: United States
08- NOv- 2001
Type: cooperati ng conpany
Nane: uoP, LLC.
Country: United States
08- NOv- 2001

1.0.2 Location of Production Site

1.0.3 ldentity of Recipients

1.1 General Substance |Information

Subst ance type: organi c
Physi cal status: liquid
Purity: > 95 %ww
08- NOv- 2001

1.1.0 Details on Tenpl ate

1.1.1 Spectra

1.2 Synonyns

N-phenyl - N -(1-nethyl hepyl) - p-phenyl enedi ani ne
08- NOv- 2001

UCOP 688 Anti ozonant
08- NOV- 2001

1.3 Inpurities

1.4 Additives

- 2/19 -



CGeneral Information

Dat e: 09- NOV-2001
I D 15233-47-3

Quantity
.1 Labell'ing
.2 Cassification

Use Pattern

.1 Technol ogy Production/ Use

Cccupati onal Exposure Limt Val ues

Sour ce of Exposure

.10.1 Recomendat i ons/ Precauti onary Measures

. 10.

11

.12

.13

.14,

.14,

2 Emergency Measures

Packagi ng

Possi b. of Rendering Subst. Harnl ess

St at ement s Concer ni ng Waste

1 Water Pollution

2 Maj or Accident Hazards

3/19 -



Dat e: 09- NOV- 2001
CGeneral Information I D: 15233-47-3

.14.3 Air Pollution

.15 Additional Renarks

.16 Last Literature Search

.17 Revi ews

.18 Listings e.g. Chem cal Inventories

- 4/19 -



2. Physico-chem cal Data

Dat e: 09- NOV-2001
I D 15233-47-3

2.1 Melting Point

Val ue:
Renar k:
08- NOV- 2001

2.2 Boiling Point

Val ue:
Met hod:
GP:
08- NOV- 2001

2.3 Density

Type:
Val ue:
Met hod:
GP:
Resul t:
08- NOV- 2001

2.3.1 Ganul onetry

2.4 Vapour

Val ue:
Renar k:
08- NOV- 2001

Unknown, no studies avail able

431 degree C at 1013 hPa
other: no data
no

(1)

relative density
1. 003 at 15.6 degree C
other: no data
no
Specific gravity = 1.003
(1)

Pressure

Unknown, no studies avail able

2.5 Partition Coefficient

| og Pow.
Met hod:

Year :
Resul t:

Rel i ability:

Fl ag:
08- NOv- 2001

CECD Guide-line 107 "Partition Coefficient (n-octanol/water),
Fl ask- shaki ng Met hod"

Met hod not applicabl e.

(1) wvalid without restriction
Qui del i ne st udy

Critical study for SIDS endpoi nt

(2)

- 5/19 -



Dat e: 09- NOV-2001

2. Physico-chem cal Data | D: 15233-47-3

2.6.1 Water Solubility

Qualitative:
Met hod:
Renar k:
Resul t:

Rel iability:

Fl ag:
08- NOv- 2001

not sol uble

CECD Guide-line 105 "water Sol ubility"

Eval uation as part of Certificate of Analysis

I nsol ubl e;

pH Val ue, pKa Val ue: Unknown, no studi es avail able
(1) wvalid without restriction

Qui del i ne st udy

Critical study for SIDS endpoi nt

2.6.2 Surface Tension

2.7 Flash Poi nt

2.8 Auto Flanmmability

2.9 Flanmability

N

.10 Expl osi ve Properties

2.11 Xidizing Properties

Resul t:
Renar k:
08- NOV- 2001

2.12 Additional

Meno:

Met hod:
Resul t:

08- NOV- 2001

Unknown, no studies avail able

Renar ks

Fat Solubility
OECD 116
100%

- 6/19 -
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(2)



Dat e: 09- NOV- 2001
3. Environnmental Fate and Pat hways | D: 15233-47-3

3. 1.1 Phot odegradati on

Type: air
| NDI RECT PHOTOLYSI S
Sensiti zer: H

Conc. of sens.: 1560000 nol ecul e/ cnB
Rat e constant: .000000000229 cnB/ (ol ecul e * sec)

Degr adat i on: 50 % after .6 hour(s)
Met hod: ot her (cal cul ated): ACP Program (v1.389)

Year: 1999 GLP: no
Test substance: other TS: nol ecul ar structure
Reliability: (2) wvalid with restrictions

Accet ed cal cul ati on et hod

Fl ag: Critical study for SIDS endpoi nt
08- NOv- 2001

3.1.2 Stability in Water

3.1.3 Stability in Soil

3.2 Monitoring Data (Environnent)

3.3.1 Transport between Environnental Conpartnents

Type: fugacity nodel level 111

Medi a: other: air - water - soil - sedinent

Air (Level 1):

Water (Level 1):

Soil (Level 1):

Biota (L.II/111):

Soil (L.1L/111):

Met hod: other: EPIWN, Level 111 Fugacity Model

Year : 1999
Resul t: Medi a Concentration Hal f-Life Em ssi ons Fugacity
(percent) (hr) (kg/ hr) (atm
Air 0. 0248 1.12 1000 7
\Wat er 8.94 900 1000 2
Soi | 43. 4 900 1000 3
Sedi ment 47.6 3. 6e+003 0 1
Medi a React i on Advecti on React i on Advecti on
(kg/ hr) (kg/ hr) (percent) (percent)

Air 615 9.94 20.5 0. 331
\Wat er 275 358 9.18 11.9
Soi | 1.34e+003 O 44.6 0
Sedi ment 367 38.1 12. 2 1.27

Persi stence Tine: 1.33e+003 hr

- 7/19 -
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. 61le-014
. 56e-016
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Dat e: 09- NOV- 2001
3. Environnmental Fate and Pat hways | D: 15233-47-3

Reaction Ti me: 1. 54e+003 hr
Advection Tine: 9. 86e+003 hr
Percent Reacted: 86.5
Percent Advected: 13.5

Reliability: (2) wvalid with restrictions
Accet ed cal cul ati on et hod
Fl ag: Critical study for SIDS endpoi nt
08- NOv- 2001 (3)
3.3.2 Distribution

w

.4 Mode of Degradation in Actual Use

w

.5 Bi odegradation

w

.6 BOD5, COD or BOD5/COD Ratio

3.7 Bi oaccumnul ati on

w

.8 Additional RemarKks

- 8/19 -



Dat e: 09- NOV-2001
4. Ecotoxicity I D 15233-47-3

AQUATI C ORGANI SMS

4.1 Acute/Prolonged Toxicity to Fish

Type: ot her

Speci es: other: Freshwater fish

Exposure period: 96 hour(s)

Unit: ng/ | Anal ytical nonitoring: no

LC50: . 067

Met hod: ot her: ECGOCSAR Program (vO0. 99e)

Year : 1999 GLP: no

Test substance: other TS: nol ecul ar structure

Remar k: Chemical may not be sol ubl e enough to neasure this predicted
effect.

Reliability: (2) wvalid with restrictions
Accet ed cal cul ati on nethod

Fl ag: Critical study for SIDS endpoi nt

08- NOv- 2001 (3)

Type: ot her

Speci es: other: Saltwater fish

Exposure period: 96 hour(s)

Unit: ng/ | Anal ytical nmonitoring: no

LC50: . 094

Met hod: ot her: ECGOCSAR Program (vO0. 99e)

Year : 1999 GLP: no

Test substance: other TS: nol ecul ar structure

Remar k: Chemical may not be sol ubl e enough to neasure this predicted
effect.

Reliability: (2) wvalid with restrictions
Accet ed cal cul ati on nethod

Fl ag: Critical study for SIDS endpoi nt

08- NOv- 2001 (3)

4.2 Acute Toxicity to Aquatic Invertebrates

Type: ot her

Speci es: Daphnia sp. (Crustacea)

Exposure period: 48 hour(s)

Unit: ng/ | Anal yti cal nonitoring: no

LC50 . 093

Met hod: ot her: ECGOCSAR Program (vO0. 99e)

Year : 1999 GLP: no

Test substance: other TS: nol ecul ar structure

Remar k: Chemical may not be sol ubl e enough to neasure this predicted
effect.

Reliability: (2) wvalid with restrictions
Accet ed cal cul ati on nethod

Fl ag: Critical study for SIDS endpoi nt

08- NOv- 2001 (3)

- 9/19 -



4. Ecotoxicity

Dat e: 09- NOV-2001
I D 15233-47-3

Type:
Speci es:

Exposure period:

Unit:
LC50 :
Met hod:
Year :
Test subst ance:
Reliability:

08- NOv- 2001

ot her

Mysi dopsi s bahia (Crustacea)

96 hour (s)

ng/ | Anal yti cal nonitoring: no
. 00134

ot her: ECGCSAR Program (vO0. 99e)

1999 G.P: no
other TS: nol ecul ar structure

(2) wvalid with restrictions
Acceted cal cul ati on et hod

(3)

4.3 Toxicity to Aquatic Plants e.g. Al gae

Speci es:
Endpoi nt :

Exposure period:

Unit:
EC50:
Met hod:
Year :
Test subst ance:
Remar k

Reliability:
Fl ag:
08- NOv- 2001

ot her al gae: Green al gae

96 hour (s)

ng/ | Anal ytical nmonitoring: no

. 072

ot her: ECGOSAR Program (vO0. 99e)

1999 G.P: no

other TS: nol ecul ar structure

Chemical may not be sol ubl e enough to neasure this predicted
effect.

(2) wvalid with restrictions
Acceted cal cul ati on et hod
Critical study for SIDS endpoi nt

(3)

4.4 Toxicity to Mcroorgani sns e.g. Bacteria

- 10/19 -



Dat e:
4. Ecotoxicity | D

09- NOv- 2001
15233-47-3

4.5 Chronic Toxicity to Aquatic Organi sms

4.5.1 Chronic Toxicity to Fish

4.5.2 Chronic Toxicity to Aquatic Invertebrates

TERRESTRI AL ORGANI SM5

4.6.1 Toxicity to Soil Dwelling Organisnms

4.6.2 Toxicity to Terrestrial Plants

4.6.3 Toxicity to other Non-Mamm Terrestrial Species

4.7 Biological Effects Mnitoring

4.8 Biotransformati on and Ki netics

4.9 Additional Renarks

- 11/19 -



5. Toxicity

Dat e: 09- NOV-2001
I D 15233-47-3

5.1 Acute Toxicity

5.1.1 Acute Ora

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Met hod:

Resul t:

Reliability:

Fl ag:
08- NOv- 2001

Toxicity

LD50

r at

ot her: Hol t zman
mal e

5

other: corn oi

4.3 ng/ kg bw

other: Method described by Wil, C S., Bionetrics 8, 249, 1952
1952 G.P: no

other TS: Conmercial product, >95% purity

UOP 688 was administered orally to six groups , each conposed
of 5 male albino rats, weight range 219-251 granms. Each dose
was adm ni stered either undiluted or as a 10% vol une/ vol une
solution in corn (Mazola) oil. Dosage levels tested were

0. 046, 0.10, 2.15, 4.46, 10.0, and 21.5 ng/ kg body wei ght.

Al animals were observed closely for gross signs of systemc
toxicity and nortality during the day of dosage, and at | east
once daily thereafter for 14 days. Al aninmals were subject
to gross necropsy at study term nation

Animals in the 0.046, 0.1, and 2.15 ng/ kg dosage | evels
general | y exhi bited normal appearance and behavi our throughout
the 14 day period. Rats at the 4.64 ng/ kg dose | evel began
showi ng depression, slowed righting reflexes, and diarrhea on
the second day followi ng dosage. On the fourth day after
dosage, one rat showed | abored respiration, ataxia, depressed
righting, placenent, and pain refl exes, and a nmarked bl oody
nasal di scharge. These signs generally continued until death
occurred, or until the fifth day foll owi ng dosage when the two
surviving rats appeared nornmal. The rats in the 10.0 and 21.5
ng/ kg doe | evel s showed di arrhea, unkenpt fur, depression
depressed relexes, and a dark oily stain in the perineal area
on the day after dosage. These signs continued until death
occurred. Death was preceded by lacrimation and cona

(2) wvalid with restrictions

Meets generally accepted scientific standards, well docunented
and acceptabl e for assessnent

Critical study for SIDS endpoi nt

(4)

- 12/19 -



5. Toxicity

Dat e: 09- NOV-2001
I D 15233-47-3

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Strain:
Sex:
Nunber of

Ani mal s:
Vehi cl e:
Exposure time:
Val ue:
Met hod:

Year :
Test subst ance:
Renar k:

08- NOv- 2001

5.1.3 Acute Dernal

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :
Test subst ance:
Met hod:

Renar k:
Resul t:

GP:

Unknown, no studies avail abl e.
Not an appropriate route of exposure due high boiling point.

Toxicity

LD50

rabbit

New Zeal and white
mal e/ f enmal e

10

> 2000 ngy/ kg bw

other: U S. Code of Federal Regul ations 40 CFR 163

GLP:

other TS: Conmercial product, >95% purity

The test material was applied to five male and five female
white New Zeal and white rabbits. The dose was applied to the
abdom nal skin which had been previously been shaven. The
abdom nal skin area of all the rabbits was abraded by naking a
series of longitudinal mnor epidermal incisions placed two to
three centineters apart, using a hypoderm c needle as a
cutting tool. The abrasions were sufficiently deep to
penetrate the epiderm s, but not to induce bleeding. The
undi l uted sanple was applied at a dosage |evel of 2.0 grans/kg
of body wei ght. The test sanple was kept in contact with the
skin on at |east 10% of the body surface. During the exposure
peri od, each rabbit was observed for signs of toxicity at two,
four and five and one half hours post application. After 23
¥2to 24 hours of skin contact exposure, any unabsorbed sanple
remai ning on the skin was renoved by gentle sponging with a
noi stened towel. Rabbits were observed for 14 days foll ow ng
conpl etion of the exposure period. Exam nations for gross
signs of systemic toxicity were carried out twice daily during
this period. At the end of the 14 day observation peri od,
rabbits were weighted, sacrificed and gross necropsy was

per f or med.

study reviewed by lab QA Director

One femal e rabbit was found dead on day two. Necropsy

- 13/19 -



5. Toxicity

Dat e: 09- NOV-2001
I D 15233-47-3

Reliability:
Fl ag:
08- NOv- 2001

reveal ed diarrhea stains around the anus, congested |ungs, a
nottl ed and darkened |iver, stomach and intestine which
appeared autolytic and pal e but congested ki dneys. Erythem a
and edema foll owed by desquamati on and atonia were seen at the
application site in all surviving animals. Four rabbits

exhi bited spotted whitening on the day of exposure conpletion
System c effects were limted to transient nasal discharge in
two animals and transient green colored urine in one aninal
(1) wvalid without restriction

Meets National standards nethod

Critical study for SIDS endpoi nt

(5)

5.1.4 Acute Toxicity, other Routes

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

Speci es:
Concentration:

Exposur e:
Exposure Ti ne:
Nunber of

Ani mal s:
PDI | :
Resul t:

EC cl assificat.:

Met hod:
Year :

Test subst ance:

Met hod:

Remar k
Resul t:

Reliability:

09- NOv- 2001

rabbit

Sem occl usi ve
24 hour (' s)

6
1.5

other: U S. Code of Federal Regul ations 40 CRF 163

GLP:
other TS: Conmercial product, >95% purity
0.5 mM wundiluted test material was applied under one inch
square surgical gauze patches to two abraded skin areas and
two intact skin areas on each of six New Zeal and Wite
rabbits. After 24 hours of skin contact exposure, any
unabsorbed sanpl e remaining on the skin was renoved by gentle
sponging with a noistened towel. The reactions were scored
i medi ately after renoval of the patches (24 hour reading),
and again two days later (72 hour reading).
study reviewed by lab QA Director
Irritative effects noted during the course of the study
i ncluded very slight to well defined erythema, at the abraded
and intact sites of all animals. Very slight to slight edenma
scores were noted in five aninmals on the abraded and i ntact
sites. The Primary Irritation Index was found to be 1.5.
Sonme | oss of skin resiliency (atonicity) was noted. No
evi dence of corrosivity was observed.
(1) wvalid without restriction
Meets National standards nethod

(5)

- 14/19 -



5. Toxicity

Dat e: 09- NOV-2001
I D 15233-47-3

Speci es:
Concentration:

Exposur e:
Exposure Ti me:
Nunber of

Ani mal s:
PDI I :
Resul t:

EC cl assificat.:

Met hod:
Year :

Test subst ance:

Met hod:

Resul t:

Reliability:

09- NOv- 2001

5.2.2 Eye Irritati

Speci es:
Concentration:
Dose:
Exposure Ti me:
Comment :
Nunber of

Ani mal s:
Resul t:

EC cl assificat.:

Met hod:
Year :

Test subst ance:

Met hod:

Remar k
Resul t:

rabbit
undi | ut ed

Sem occl usi ve

other: U S. Code of Federal Regulations 49 CFR 173.136 -137
1992 GLP: yes

other TS: Conmercial product, Lot #0483, >95% purity

The primary dermal irritation/corrosivity potential was

eval uated when applied to the skin of 3 male and 3 fenal e
rabbits under 3 minute, 1 hour, and 4 hour sem -occl uded
conditions. Each application site was exam ned for erythem a
and edema according to the Draize nethod.

No evi dence of corrosion was observed at any of the test sites
for any of the exposure periods.

Not consi dered corrosive to the skin of rabbits
(1) wvalid without restriction
GLP Cui del i ne study

(6)

on
rabbit

undi | ut ed
.1 m

ot her: see net hod

9

other: U S. Code of Federal Regul ations 40 CFR 163

GLP:
other TS: Conmercial product, >95% purity
0.1 m of the undiluted test material was applied to the left
or right eye of each of nine rabbits. The opposite eye served
as a control. The treated eyes of six rabbits were left
unrinsed. The treated eye of three rabbits were rinsed after
30 seconds for 60 seconds with 200 m of |ukewarm water.
Exam nations for gross signs of eye irritation were nade
approxi mately 24, 43, and 70 Y hours and four, seven, ten
thirteen, sixteen, and nineteen days follow ng application
Scoring of irritative effects was according to the nethod of
Drai ze.
study reviewed by lab QA Director
Non-rinsed eyes - Irritative effects noted during the study
i ncl uded isol ated occurrences of mld corneal opacity with up
to one-quarter of the corneal area involved in the two

- 15/19 -



5. Toxicity

Dat e: 09- NOV-2001
I D 15233-47-3

09- NOv- 2001

5.3 Sensitization

Type:

Speci es:

Nunber of
Ani mal s:

Vehi cl e:

Resul t:

Cl assification

Met hod:

Year :

Test subst ance:

Met hod:

Resul t:

09- NOv- 2001

rabbits. Conjuctival effects included isolated occurrences of
mld erythema in five rabbits. Total irritation score ranged
from O-5.

Rinsed eyes - MId corneal irritation was observed in the
rinsed eye group. These effects generally cleared after four
days post-treatnment with opacity occurring once after this
reading in one rabbit. Sporadic occurrences of mld to
noderate conjunctival irritation on days 13 and 19 were noted
in three rabbits. The total irritation scores ranged from
0-7.

(5)

Pat ch- Test
hunman

15
ot her: acetone
not sensitizing
not sensitizing
other: Adapted fromthe repeated insult patch test procedure
descri bed by Draize (Appraisal of the Safety of Chemicals in
Foods, Drugs, and Cosnetics, pp. 52-55, The Association of
Food and Drug Oficials of the United States, 1959)

GLP: no
other TS: Conmercial product
0.1 mM of a 20% acetone solution of the sanple (equivalent to
20 ng of the test material) was applied to a % x 7/8 inch
pi ece of filter paper. After the acetone had evaporated, the
filter paper was place on the skin of 15 human subjects. N ne
patch applications were made to the sane | ocation on the upper
armover a period of two weeks. A challenge patch was applied
to skin area not previously exposed to the test materi al
None of the 15 subjects tested exhibited any evidence of
sensi tization.

(7)

5.4 Repeated Dose Toxicity

- 16/19 -



5. Toxicity

Dat e: 09- NOV-2001
I D 15233-47-3

5.5 Genetic Toxicity "in Vitro'

Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:

Resul t:

Met hod:

Year :

Test subst ance:

Remar k

Resul t:

Reliability:

Fl ag:
09- NOv- 2001

Ames test

Sal monel | a typhi murium strai ns TA-1535, TA-1537, TA-1538,
TA-98, and TA-100

0. 0005, 0/001, 0.0025, 0.005, 0.01, 0.05, 0.1, 0.5 ug/plate
Wthout netabolic activation: >0.07 ug/plate; Precipitation
conc: 0.59 ug/plate

with and wi t hout
negative
ot her: Ames Sal nonella/ M crosone Pl ate Test, Protocol 401
Edition 14

GLP: yes
other TS: Conmercial product, purity >95%
Exam nati on of nutagenic activity in the presence and absence
of liver m crosonmal preparations was conducted. Sol vent
control (dinethyl sulfoxide) and specific positive control
conpounds were assayed concurrently with the test materi al
The concurrent solvent control data were used as a basis for
eval uating results.
The test material did not exhibit genetic activity in any of
t he assays conducted and was not mutagenic to the S
typhi muri um i ndi cat or organi smunder the test conditions.
(1) wvalid without restriction
GLP Cuidel i ne study
Critical study for SIDS endpoi nt

(8)

5.6 Genetic Toxicity "in Vivo'

5.7 Carcinogenicity

5.8 Toxicity to Reproduction

5.9 Devel opnent a

Toxi city/ Teratogenicity

5.10 G her Rel evant Information

5.11 Experience with Human Exposure

- 17/19 -



Dat e: 09- NOV-2001
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7. Risk Assessnent

Dat e: 09- NOV-2001
I D 15233-47-3

7.1 End Point Summary

7.2 Hazard Summary

7.3 Ri sk Assessnent

19/ 19 -
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Dat e: 30- OCT-2001

2. Physico-chem cal Data | D: 68953-84-4
2.1 Melting Point
Val ue: 90 - 105 degree C
Deconposi tion: anbi guous
Met hod: ot her: ASTM D- 1519
Year : 1993
GLP: no
Reliability: (2) wvalid with restrictions
Al t hough this study was probably not conducted to G.P, the
test paraneters used were based on a known and wel |
est abl i shed procedure.
31-JUL- 2000 (34)
2.2 Boiling Point
2.4 Vapour Pressure
2.5 Partition Coefficient
| og Pow. 3.4 - 4.3
Met hod: CECD Guide-line 117 "Partition Coefficient (n-octanol/water),
HPLC Met hod"
Year : 1995
GLP: yes
Remar k: The product exhibits much | ower values than DDT (6.2) which
provi des a benchmark for highly bioaccunul ative chemi cal s.
The test substance contains 3 nmajor conponents.
Resul t: # Methyl Goups -0 |l og Pow 3.37
# Methyl Goups -1 | og Pow 3.82
# Methyl Goups -2 |l og Pow 4.28
The maj or components of the test substance displayed partion
coefficients between 3.4 and 4. 3.
Reliability: (1) wvalid without restriction
01- AUG 2000 (28)
| og Pow. > 3.7 at 22.8 degree C
Met hod: ot her (neasured)
Year : 1992
GLP: yes
Remar k: for N, N -Di phenyl - p- phenyl enedi am ne

Reliability:

(1) wvalid without restriction



20- FEB- 2001

- 1/28 -
Dat e: 30- OCT-2001

2. Physico-chem cal Data | D: 68953-84-4

(9)

| og Pow.
Met hod:
Year :
GP:
Remar k

Reliability:

31-JUL- 2000

| og Pow.
Met hod:
Year :
GP:
Remar k

Rel i ability:

20- FEB- 2001

> 4.3 at 22.8 degree C

ot her (neasured)

1992

yes

For N-phenyl -N -(o-tolyl)-p-phenyl enedi am ne
(1) wvalid without restriction

> 4.6 at 22.8 degree C

ot her (neasured)

1992

yes

For N, N -Di (o-tolyl)-p-phenyl enedi am ne
(1) wvalid without restriction

2.6.1 Water Solubility

(9)

(9)



3.  Environnental

- 2/28 -
Dat e:
Fat e and Pat hways

30- OCT- 2001
I D: 68953-84-4

3.1.1 Phot odegradati on

3.1.2 Stability in Water

Type:
Met hod:

Year :
Test subst ance:
Renar k:
Reliability:
31-JUL- 2000

3.3.1 Transport

3.5 Bi odegradation

Type:

| nocul um
Concentration:
Degr adat i on:
Resul t:

Met hod:

Year :
Test subst ance:
Reliability:
31-JUL- 2000

Type:

| nocul um
Degr adat i on:
Met hod:

bet ween Envi ronnent al

1994

as prescribed by 1.1 - 1.4
See Bi odegradation Studies
(1) wvalid without restriction

GLP: yes

Conpartments

anaer obi c

activated sludge, donestic

100 ng/l related to Test substance
.64 %after 28 day

other: not readily biodegradabl e
OECD Cuide-line 301 F
Respironetry Test"
1994

as prescribed by 1.1 - 1.4

(1) wvalid without restriction

GLP: yes

anaer obi c

activated sl udge

0 %after 28 day

ot her: OECD 301 Manonetric Respironetry,

"Ready Bi odegradability:

Manonetric

(22)

nodi fi ed according to



EEC Round Robi nTest "Assessnent of Respirometry" DGX 1/ 283/ 82
Rev. 6, EEC Directive 79/831, Annex V, Part C

Year: 1990 GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Reliability: (1) wvalid without restriction
31-JUL- 2000 (6)
- 3/28 -

Dat e: 30- OCT-2001
4. Ecotoxicity I D: 68953-84-4

AQUATI C ORGANI SMS

4.1 Acute/Prolonged Toxicity to Fish

Type: fl ow t hrough
Speci es: Cyprinus carpio (Fish, fresh water)
Exposure period: 14 day
Unit: ng/ | Anal ytical nonitoring: yes
NCEC: . 28
LC50: .43
Met hod: CECD Guide-line 204 "Fish, Prolonged Toxicity Test: 14-day
St udy™
Year: 1996 GLP: yes
Test substance: other TS
Met hod: Test water was generated by adding the test substance in

acetone to a larger volunme of water which was stirred,
allowed to settle, and then siphoned to a stock solution
hol di ng tank. This stock solution was then nmetered into
exposure tanks for the fish experinments. A range-finding
trial exposed carp to to nominal levels of 2.5, 5, 10, and
25 ng/L (ppm of the test substance. Survival rates were up
to 80%w thin the first 48 hours for the three (3) highest
dose levels and the 2.5 ng/L induced no nortality in the
first 48 hours although 90% deat hs were seen through Day six

(6).

In the definitive phase, duplicate test tanks contai ned 10
carp each and the test substance nom nal concentrations of
0, 0.1, 0.23, 0.51, 1.1, and 2.5 ng/L (ppm. Chem ca

anal ysis (HPLC) of the test substance in the test tanks on
Days -0, -3, -7, and -14 showed that mean concentrations for
the 14-day test period were 0.053, 0.12, 0.19, 0.28, and



Resul t:

Test subst ance:

0.67 mg/L (ppm . Fish densities were 0.35 g biomass/L
flowi ng test solution per day. Tank vol une turnover for the
flowthrough systemwas 6.5/ day. Carp were nonitored daily
for nortality and signs of erratic sw mmng behavior for 14
days during exposure. Body weights and | engths were recorded
for representative fish prior to study initation, and on al
test fish on Day 14. A LC50 val ue was then cal cul at ed.

Carp died only at the highest test substance concentration
2/ 20 on Day-3, 7/20 on Day-7, and 20/20 by Day-14. Q her
findings at the 0.67 nmg/L (ppm |evel included darkened

pi gmentation on the fish (likely due to adsorption of the
test chemical), lethargic sw nm ng behavior, and | oss of

equi librum There were no test substance-related effects on
body | engths or weights.
Tested as the comercial product

(29)

Reliability: (1) wvalid without restriction
20- FEB- 2001
- 4/28 -
Dat e: 30-OCT- 2001
4. Ecotoxicity I D: 68953-84-4
Type: fl ow t hrough
Speci es: Oncor hynchus nykiss (Fish, fresh water)
Exposure period: 14 day
Unit: ng/ | Anal ytical nonitoring: yes
NCEC: .14
LC50: . 26
Met hod: CECD Guide-line 204 "Fish, Prolonged Toxicity Test: 14-day
St udy™
Year: 1997 GLP: yes

Test subst ance:
Met hod:

as prescribed by 1.1 - 1.4

Test water was generated by adding the test substance in
acetone to a larger volunme of water which was stirred,
allowed to settle, and then siphoned to a stock solution
hol di ng tank. This stock solution was then nmetered into
exposure tanks for fish experinents. A prelimnary study in
trout was perforned using nom nal concentrations of the test
substance of 0.1, 0.23, 0.51, 1.1, and 2.5 ng/L. Mrtality
rates were 100% at the hi ghest |evel by Day-3, and was 80%
by Day-7 at 1.1 ng/L.

In the definitive phase, duplicate test tanks contai ned 10
trout each, Test substance nominal concentrations of O,
0.094, 0.19, 0.38, 0.75, and 1.5 ng/L (ppm were chosen
Chemical analysis (HPLC) of the test substance in the test
tanks on Days -0, -7 and -14 showed that mean concentrations
for the 14-day test period were 0.062, 0.093, 0.14, 0.35,
and 0.66 ng/L (ppn). Fish densities were 0.079 g biomass/L



flowi ng test solution per day. Tank vol une turnover for the
flowthrough systemwas 6.5/ day. Fish were nonitored daily
for nortality and signs of erratic sw mm ng behavior for
14- days during exposure. Body weights and | engths were
recorded for representative fish prior to study initiation
and on all test fish on Day-14. LC50 val ues were cal cul ated
for 96-hours and 14-days.

Resul t: Fish died only at 0.35 and 0.66 ng/L concentrations; 0/20
and 1/20 died by Day-2 and 1/20 and 19/20 by Day -4 ,
respectively. Further, 100 % of the high dose (0.66 ng/L)
fish died by Day-5 and 17/20 of the 0.37 ng/L fish by
Day-14. O her findings at the two highest |evels included
dar kened pi gnentation of the fish, lethargic sw mrng
behavi or, and loss of equilibrium There were test
substance-rel ated effects on 14-day body | engths and wei ghts
inthe 0.35 ng/L group. The cal culated LC50 for the test
substance in the study at 96-hours was 0.48 ng/L and 0. 26
ng/ L at 14-days. The No Qnserved Effect Concentration (NCEC
was 0.14 ng/L at 96-hours and 14-days.

Reliability: (1) wvalid without restriction
31- JUL- 2000 (37)
- 5/28 -
Dat e: 30- OCT- 2001
4. Ecotoxicity | D. 68953-84-4

4.2 Acute Toxicity to Aquatic Invertebrates

Type:
Speci es: Daphni a magna (Crustacea)
Exposure period: 48 hour(s)
Unit: ng/ | Anal ytical nonitoring: yes
NCEC: . 36
EC50: 1.8
Met hod: CECD Gui de-line 202, part 1 "Daphnia sp., Acute
I robi | i sation Test"
Year: 1996 GLP: yes
Test substance: other TS
Met hod: A range-finding study used ten (10) 24-hour ol d daphnids

exposed to nominal levels of 0, 13,22,36,60, and 100 ng/L of
the test substance. Immpbilization (15% of the daphnids
occurred at the highest level (100 ng/L). Sublethal Iethargy
was observed at all but the |owest test concentration (13
ng/L). Brown matter, apparently the test substance since
brown precipitate was observed in the nmedia, was observed to
adhere to both surviving and non-surviving daphnids.

In the definitive phase, duplicate aquaria containing 10



Resul t:

daphni ds each and test substance nom nal concentrations of
0, 1.3, 2.2, 3.6, 6.0 and 10 ng/L (ppm were prepared. Mean
val ues for the test substance concentrations in the test
medi a were determ ned by averagi ng chem cal anal yses (HLPC)
of 0-hours and 48-hours.

Daphni a i mobi lization and aquari a observations were nmade at
24- and 48-hours followi ng the study initation. Fromthese
data, an Effective Concentration in one-half the organisins
(EC50) and a No (nserved Effect Concentration (NCEC) were
esti mat ed.

Measured concentrations of the test substance ranged from 19
to 29% of nom nal levels. At the highest concentration (1.8
ng/ L), 25 % of the daphnids were i mobilized at 48-hours of
exposure. For the 0.68 and 1.1 ng/L groups, Five (5) % of

t he daphnids were inmobile. No inmobilization was observed
at 0.20 and 0.36 ng/L exposures. Lethargic activity was not
observed at any treatnment |evel. Brown particul ates, perhaps
the test substance, were observed to adhere to the test
daphni ds, with sone buoyed to the surface of the aquaria by
this particulate material. The results indicated that the
EC50 for the test substance was 1.8 ng/L. The No Cbserved

Ef fect Concentration (NOEC) was shown to be 0.36 ny/L.

(27)

Test substance: Tested as the comercial product
Reliability: (1) wvalid without restriction
31-JUL- 2000
- 6/28 -
Dat e: 30-OCT- 2001
4. Ecotoxicity I D: 68953-84-4
4.3 Toxicity to Aquatic Plants e.g. Al gae
Speci es: Sel enast rum capri cornutum (Al gae)
Endpoi nt : bi omass
Exposure period: 72 hour(s)
Unit: pg/ | Anal ytical nonitoring: yes
NCOEC: 4.3
EC10: 4.3
EC50: 18
Met hod: CECD Guide-line 201 "Algae, Gowh Inhibition Test"
Year: 1996 GLP: yes
Test substance: other TS
Met hod: A range-finding trial used nom nal levels of 0, 1,10, 100
and 1000 ug/L (ppb) of the test substance and a sol vent
control in algae cultures ( approximtely 1x104 cells per
flask). Follow ng 72-hours incubation, algal cell densities

were determ ned using a hemacytoneter. Val ues were



Resul t:

Test subst ance:
Reliability:
31-JUL- 2000

4. Ecotoxicity

127,76, 109,69 and 1% respectively, of the solvent control
response. These val ues were used to set exposures for the
definitive phase.

In the definitive phase, triplicate algal cultures were
exposed to the test substance at nom nal concentrations of
16, 31, 63,130, 250, and 500 ug/L (ppb). Cell densities were
nmoni tored at 24-, 48-, and 72-hours follow ng study
initiation. Fromthese data, EC50 (50% decrease) val ues for
Bi omass (EbC50) and G owh Rate (ErC50) were cal cul at ed.
Test substance concentrations in the test nedia were

determ ned at O- and 72-hours using HLPC. The nean
concentrations were 7.5, 13, 14, 28, 50, and 79 ug/L (ppb).
The inhibitions of algae Gowh Rates for the test substance
in the definitive 72-hour study were 0, 2, 15, 20, 32, and
38% (relative to pooled control values) for the neasured
test substance concentrations of 7.5, 13, 14, 28, 50, and 79
ug/L (ppb). Correspondi ng inhibitions of Bi omass generation
were 15, 41, 59, 63, 81, and 91% I ndividual cel

appear ances were found mcroscopically to be normal for
surviving cells except cellular bloating was noted at the

hi ghest exposure level. Calcul ations indicated that the
ErC50 for the test substance was > 79 ug/L (ppb) while the
EbC50 was 18 ug/L (ppb). The No (nserved Effect
Concentrations (NOECs) were assumed to be equivalent to EC10
val ues, and accordingly were EbCl0 = 4.3 ug/L (ppb) and

Er C10= 31 ug/L (ppb).

The EC50 val ues for the test substance ranged from 18 to >
79 ug/l (ppb) for Biomass increases and Gowh Rates. The
NCECs ranged from 4.3 to 31 ug/L (ppb) for these paraneters
Tested as the comercial product
(1) wvalid without restriction

(30)

- 7128 -
Dat e: 30- OCT-2001
| D: 68953-84-4

Speci es:
Endpoi nt :

Exposure period:

Unit:
NCEC.:
EC10:
EC50:
Met hod:
Year :
Test subst ance:
Met hod:

Sel enast rum capri cornutum (Al gae)
gromh rate

72 hour (s)

o/ |

31

31

> 79

OECD Cui de-line 201
1996

other TS

A range-finding trial used nonmi nal |evels of 0, 1,10, 100,
and 1000 ug/L (ppb) of the test substance and a sol vent

Anal ytical nonitoring: yes

Gowh Inhibition Test"
GLP: yes

" Al gae,



Resul t:

Test subst ance:
Reliability:
31-JUL- 2000

5. Toxicity

control in algae cultures ( approximtely 1x104 cells per
flask). Follow ng 72-hours incubation, algal cell densities
were determ ned using a hemacytoneter. Val ues were

127,76, 109,69 and 1% respectively, of the solvent control
response. These val ues were used to set exposures for the
definitive phase.

In the definitive phase, triplicate algal cultures were
exposed to the test substance at nom nal concentrations of
16, 31, 63,130, 250, and 500 ug/L (ppb). Cell densities were
nmoni tored at 24-, 48-, and 72-hours follow ng study
initiation. Fromthese data, EC50 (50% decrease) val ues for
Bi omass (EbC50) and G owh Rate (ErC50) were cal cul at ed.
Test substance concentrations in the test nedia were

determ ned at O- and 72-hours using HLPC. The nean
concentrations were 7.5, 13, 14, 28, 50, and 79 ug/L (ppb).
The inhibitions of algae G owh Rates for the test substance
in the definitive 72-hour study were 0, 2, 15, 20, 32, and
38% (relative to pooled control values) for the neasured
test substance concentrations of 7.5, 13, 14, 28, 50, and 79
ug/L (ppb). Correspondi ng inhibitions of Bi omass generation
were 15, 41, 59, 63, 81, and 91% I ndividual cel

appear ances were found mcroscopically to be normal for
surviving cells except cellular bloating was noted at the

hi ghest exposure level. Calcul ations indicated that the
ErC50 for the test substance was > 79 ug/L (ppb) while the
EbC50 was 18 ug/L (ppb). The No (nserved Effect
Concentrations (NOECs) were assumed to be equivalent to EC10
val ues, and accordingly were EbCl0 = 4.3 ug/L (ppb) and

Er C10= 31 ug/L (ppb).

The EC50 val ues for the test substance ranged from 18 to >
79 ug/l (ppb) for Biomass increases and Gowh Rates. The
NCECs ranged from 4.3 to 31 ug/L (ppb) for these paraneters
Tested as the comercial product
(1) wvalid without restriction

(30)

- 8/28 -
Dat e: 30- OCT-2001
I D: 68953-84-4

5.1 Acute Toxicity

5.1.1 Acute Ora

Type:
Speci es:
Strain:

Toxicity

LD50
rat



Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Reliability:
01- AUG 2000

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Met hod:

Resul t:

Reliability:
01- AUG 2000

no data

> 2000 ny/ kg bw

other: Directive 84/49/EEC, B.1

1990 GLP: yes
as prescribed by 1.1 - 1.4

(1) wvalid without restriction

(7)

LD50
rat

mal e/ f enal e

10
other: corn oi
> 5000 ny/ kg bw
ot her: US EPA 40CFR798. 2650, Oral Toxicity-Limt Test
1993 GLP: yes
as prescribed by 1.1 - 1.4
Five (5) male and five (5) female young adult rats
(Sprague-Dawl ey) were administered a single dose of the test
subst ance by gavage. The test substance was dispersed in
corn oil (Sigma Chemical Conpany) and administered at a
dosage of 5000 ng/kg. The aninmals were observed for clinica
signs of toxicity at approximately 1-, 4- and 24-hours
followi ng adm ni strations on the day of dosing and daily
thereafter for 14-days. Body weights were recorded on Day-0,
Day-7 and Day-14. All animals were subjected to a gross
necropsy at study term nation
One (1) animal died during the 14-day observation period.
Cinical signs observed included decreased activity,
decreased nmuscl e tone, and diarrhea. No significant
i mpai rment on body wei ght gains were noted in either the
mal e or female rats. Necropsy of the aninmal that died during
the study reveal ed di scol ored ki dneys, spleen, and liver. No
visible | esions were observed in any of the aninals at
term nal necropsy. The estinmated acute oral LD50 (conbi ned
sexes) for the test substance was determned to be > 5000
ng/ kg.
(1) wvalid without restriction

(20)

5.1.2 Acute Inhalation Toxicity

5. Toxicity

- 9/28 -
Dat e: 30- OCT-2001
I D: 68953-84-4

5.1.3 Acute Dernal

Toxicity



Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Met hod:

Renar k:
Resul t:

Test subst ance:

Reliability:
01- AUG 2000

LD50
rabbit

mal e/ f enmal e

10
ot her
> 2000 ny/ kg bw
CECD Guide-line 402 "Acute dermal Toxicity"
1995 GLP: yes
other TS
Al bino rabbits (five males and five fenal es) were shaved in
t he caudal portion of the animals' trunks. One (1) day
later, a 2000 ng/kg dose of 40 nesh test substance (obtained
by grinding in notar/pestle) was placed onto the skin sites
(approxi mately 10% of the body surface areas). The
application sites were then covered wi th gauze, plastic, and
elastic waps and finally secured with non-irritating tape.
After 24-hours of skin contact to the exposure areas, the
gauze patches were renoved and adhering test substance
renoved with noi stened gauze. Skin test sites were scored
for signs of erythema (redness) and ederma (swelling)
according to Draize procedures fromDay-1 to Day-14
foll owi ng cessati on of exposures. Aninmals were observed for
adverse clinical signs, nortality, and body wei ghts (Day-0,
Day-7, and Day-14). Necropsies were performed on the fina
day of observations (Day-14).
Alimt test
The test substance induced no deaths or apparent adverse
clinical signs. MId irritation (Gades 1,2 erythema; G ade
1 edema) was seen at skin sites of treated rabbits for
peri ods ranging fron Day-1 to Day-10. Staining of skin was
noted due to the dark color of the test substance. A body
wei ght decrease was seen in one (1) of the ten (10) rabbits
bet ween Day-7 and Day-14. No conpound-rel ated non-der mal
findings were observed in the study. No nortality or adverse
clinical / necropsy changes were observed associated with the
test substance. The dermal LD50 for the test substance was
shown to be > 2000 ny/ kg.
Tested as the comercial product
(1) wvalid without restriction

(26)

5.1.4 Acute Toxicity, other Routes

5. Toxicity
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5.4 Repeated Dose Toxicity

Speci es:
Strain:
Rout e of admin.:
Exposure period:
Frequency of

treatnent:
Post. obs.

peri od:
Doses:
Control G oup:
NOAEL
LOAEL
Met hod:

Year:
Test substance:
Met hod:

Resul t:

r at Sex: nmal e/femal e
Fi scher 344

oral feed

28 days

Dai |y
2 weeks

0, 7.5, 30 and 120 ng/ kg/ day
yes, concurrent vehicle

7.5 ng/ kg

30 ng/ kg

other: Oral 4-week dietary study

1996 GLP: yes

as prescribed by 1.1 - 1.4

The test substance was prepared by grinding in a coffee
mll, sieved through a 125 um nmesh screen and mxed with
rodent diet NIH07 at 0, 120, 470, 1900 ppm (0, 7.5, 30, and
120 ng/ kg/ day). Stability, honmogenity, and dose verification
were performed to confirm conpliance with protocol. The
prepared dosed feed was presented to 14 nmale and 14 fenal e
rats (Fischer 344) per test group at twelve weeks of age for
four (4) weeks. Six (6) rats/sex/group were held for

post -exposure in two (2) week recovery groups. Test rats
were nonitored for body weights, feed consunption, and
clinical signs. Collections were performed on six (6) or
three (3) rats/sex/group at 28-days and 42-days sacrifice
peri ods for blood (hematol ogi es and clincal chem stries) and
urinal yses, respectively. Necropsies were performed on al
rats, and organs were wei ghed (liver, kidneys, pituitary,
uteri, heart, brain, spleen, thryoids, adrenals, testes, and
ovaries). These and other mmjor organs were preserved in
formalin, stained with H&E, and subjected to m croscopic
eval uations. Liver, kidney, and urinary bladder slices were
subj ected to inmunohi stocheni cal staining for proliferating
cell nuclear antigen (PCNA) for assessnent of cellular

di vi si on.

The test substance was shown to be conpletely stable in
diets for 46-days. M xing procedures produced honbgeneous
diets that were found within 10% of target concentrations.
No conpound-rel ated deat hs occurred, The boby wei ghts were
not affected in male rats whereas the high dose female rats
di spl ayed 5% body wei ght decreases during study weeks two
(2) through four (4). Food consunption was decreased in the
hi gh dose nales and in the md- and hi gh dose females mainly
during study weeks two (2) through four (4). Various test
subst ance-i nduced hemat ol ogi cal changes occurred t hat

i ncl uded: increased nean corpuscul ar vol unes and decreased
mean cor puscul ar henogl obi n concentrations (high dose nal es
and femal es) and bl ood bilirubin and chol esterol increases (
hi gh dose nmal es and fenal es). Mdst bl ood endpoints tended to
approach control levels during week two (2) of the recovery



peri od. No dose-related urinary changes were seen. Organ
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wei ght increases were seen at 28-days for liver and ki dneys
(high dose mal es and fenal es; m d-dose fenal es) and heart
and spleen (high dose females). Only the kidney weights did
not reach control |evels by 42-days. There were no gross
tissue or mcroscopic changes related to the test substance.
Proliferating cell nuclear antigen (PCNA) exans showed cel
di vi si on changes for: increases for liver cells (H gh dose
mal es and fenmal es and m d-dose nal es at 28-days only);
changes for kidney cells (decreases in high dose fenal es at
28-days and increases in high dose nales and fenal es at
42-days; and increasing trend in urothelial cells in bladder
(low and mi d-dose mal es and femal es at 28-days). Macrocytic
anem a was the primary change in rats related to the test
substance adm ni stration. This change was reversible within
2 weeks follow ng dietary exposure as were |iver weight and
serum chol esterol el evations. These changes were very

m nor, and had no apparent toxicol ogical significance in
this study. The | ack of dose-responsiveness in the PCNA data
provides results of uncertain inportance to the assessnent
of the toxicity of this test substance.

Reliability: (1) wvalid without restriction
02- AUG 2000 (11)
Speci es: r at Sex: mal e/fenmal e
Strain: ot her: Fischer 344/ N TacfBR
Route of admin.: gavage
Exposure period: 21 days
Frequency of
treat ment: Dai |y
Post . obs.
peri od:
Doses: 0, 0.1, 0.3, 1.0, and 3.0 g/ kg/ bw

Control G oup:
LOAEL
Met hod:

Year:

Test subst ance:

Remar k
Resul t:

yes, concurrent vehicle

100 ng/ kg bw

other: Oral 3-Wek Range-Fi ndi ng St udy

1994 GLP: yes

as prescribed by 1.1 - 1.4

A 4-week diet-study was al so conduct ed.

Doses of 1.0 and 3.0 g/ kg/day of W NGSTAY 100 admi ni st ered
by gavage for up to 6 days were lethal for male and fenal e
F344 rats. The only pertinent gross finding of al
unschedul ed deat hs was the pal eness of npbst externa
surfaces and viscera. The md-low (0.3 g/kg/day) and | ow
(0.1 g/kg/ day) doses caused tinme and dose rel ated
significant body weight gain |loss, |iver weight increase and
hepat ocel I ul ar | abeling index increase at 0.1 g/kg.
Therefore, in the subchronic studies, the recommended daily
dose of W NGSTAY 100 shoul d not exceed 100 ng/ kg/day, if
adm ni stered by gavage.



Test subst ance:

Reliability:
02- AUG 2000

5. Toxicity

The test substance was prepared in an olive oil suspension
for dosing
(1) wvalid without restriction

(5)
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5.5 Genetic Toxicity "in Vitro'

Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test subst ance:
Met hod:

Anmes test

Ames/ E. coli preincubation; Salnonella typhinmrium TA-98, 100,
1535, 1537, 1538, and WP2 uvrA

Sal nonel | stains without S9 activation:0.167, 0.5, 1.67, 5,
16.7, and 50 ug/plate; Sal nonella strains with S9
activation:1.67, 5, 16.7, 50, 167, and 500 ug/plate; E.col
with/w thout S9 activation:1.67, 5, 16.7, 50, 167, and 500
ug/ pl ate

wi th and w t hout

positive

other: Japan's Industrial Safety & Health Law, a conbination
of CECD Cuidelines 471 and 472

1993 GLP: yes

as prescribed by 1.1 - 1.4

In a prelimnary assay, revertant frequencies for all doses
of the test substance in tester strains TA1535, TA1537,
TA98, TA100, and WP2 uvrA with S9 netabolic activation, and
in tester strains TA1535, TA1538, TA98, TA100 and WP2 uvrA
wi t hout S9 activation, approximated the concurrent negative
controls. However, statistically significant, increases in
revertant frequencies, to approximately 1.7- to 2.5-fold
control values, were observed in tester strain TA1538 with
S9 netabolic activation and in tester strain TA1537 w t hout
S9 netabolic activiation. In addition, the increases
observed in strain TA1538 with S9 netabolic activation were
dose dependent.

In a confirmatory assay, revertant frequencies for all doses
of the test substance in tester strains TA1535, TA100, and
WP2 uvrA with netabolic activation, and in tester strains
TA1535, TA1538, TA98, TA100, and WP2 uvrA w t hout S9

met abol i ¢ activation, approxi mated control val ues.
Statistically significant, dose-dependent increases in
revertant frequencies, to control values, were observed in
tester strains TA1537, TA1538, and TA98 with netabolic
activation. Statistically significant increases in revertant
frequencies, to control values, also were observed in tester
strain TA98 wi thout S9 netabolic activation. However, these
latter increases apparently were not dose rel ated.



The test substance was re-evaluated in all five Sal nonel |l a
strains with S9 netabolic activation, and in tester strain
TA98 without S9 netabolic activation. Revertant frequencies
for all doses of the test substance in tester strains
TA1535, TA1537, and TA100 with S9 netabolic activation, and
in tester strain TA98 wi thout S9 netabolic activation,
approxi mated or were | ess than control values. Statistically
significant, dose-dependent increases in revertant
frequencies, to control values, were observed in tester
strains TA1538 and TA98 with S9 netabolic activation. All
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positive and negative control values in all assays were
within acceptable limts.

Resul t: The test substance was shown to cause nutations in
Anes/ Sal nonel | a strains TA1538 and TA98 with S9 activati on.
Reliability: (1) wvalid without restriction
04- AUG- 2000 (16)
Type: Ames test
Syst em of
testing: Ames/ Sal nonel | a-E. coli Liquid Pre-incubation Assay in

Sal nonel | a strai ns TA1535, TA1537, TA1538, TA98, and TA100 and
in E.coli strain WP2 uvrA.

Concentration: Sal nronella strains with S9: 1.67, 5, 16.7, 50, 167, and 500
ug/ pl ate; Sal nonella strains wthout S9: 0.167, 0.5, 1.67, 5,
16.7, and 50 ug/plate; E. coli with/w thout S9: 1.67, 5, 16.7,
50, 167, and 500 ug/ plate.

Cyt ot oxi ¢ Conc. :

Met abol i c
activation: with and wi t hout
Resul t: positive
Met hod: other: Japan's Industrial Safety & Health Law, a conbination
of OECD Guidelines 471 and 472.
Year: 1994 GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: In a prelimnary assay, revertant frequencies for all doses

of the test substance in tester strains TA1535, TA1537,
TA100, and WP2 uvrA with and without S9 netabolic activation
approxi mated the concurrent negative controls. However,
statistically significant, increases in revertant
frequencies, to control values, were observed in tester
strains TA1538 and TA98 with S9 netabolic activation. In
addition, the increases observed in strain TA1538 with S9
met abol i ¢ activation were dose dependent.

In a confirmatory assay, revertant frequencies for all doses
of the test substance in tester strains TA1535, TA100, and
WP2 uvrA with metabolic activation, and in tester strains
TA1535, TA1537, TA1538, TA100, and WP2 uvrA without S9

nmet abol i ¢ activation, approxi mated control val ues.



5. Toxicity

Statistically significant, dose-dependent increases in
revertant frequencies,to control values, were observed in
tester strains TA1537, TA1538, and TA98 with netabolic
activation. Statistically significant increases in revertant
frequencies, to control values, also were observed in tester
strain TA98 wi thout S9 netabolic activation. However, these
latter increases apparently were not dose rel ated.

The test substance was re-evaluated in all five Sal nonel |l a
strains with S9 netabolic activation, and in tester strain
TA98 without S9 netabolic activation. Revertant frequencies
for all doses of the test substance in tester strains
TA1535, and TA100 with S9 netabolic activation, and in
tester strain TA98 wi thout S9 netabolic activation

approxi mated control values. Statistically significant,
dose-dependent increases in revertant frequencies, to
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Resul t:

Reliability:
04- AUG 2000

Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test subst ance:

Met hod:

control val ues, were observed in tester strains TA1537,
TA1538, and TA98 with S9 netabolic activation. Al positive
and negative control values in all assays were within
acceptable limts.
The test substance was shown to cause nutations in
Anes/ Sal nonel | a strai ns TA1537, TA1538 and TA98 with S9
net abol i c activation
(1) wvalid without restriction

(17)

Cyt ogeneti c assay

Chr onpsonal aberration assay in CHO cells
0.4, 2, 4, and 25 ug/nL

with and wi t hout
negative

OECD Cui de-1ine 473
Cytogenetic Test"
1993 GLP: yes

as prescribed by 1.1 - 1.4

In the structural Chronosonal Aberration assay, duplicate
cultures were established for each dose |evel. Three
treatment schedul es were used: a) First set of cultures were
treated for 5-hours with the appropri ate dose of the test
sanmple in Hams F12 serumfree (F12SF) nmediumeither in the
presence or absence of S9 netabolic activation along with
concurrent negative and positive controls followed by three
(3) Puck's saline washes and nedi um repl acenent; b) Second
set of cultures were treated for 24-hours with the test
substance or control articles in Haml's F12 nedi um cont ai ni ng
five (5) % serum (F12FCMb6% w t hout S9 metabolic activation
and; c) Third set of cultures were treated for 48-hours with

"Cenetic Toxicology: In vitro Mamal i an



Resul t:

5.

Toxicity

the test substance or control articles in F12FCVM6% nedi um
wi t hout S9 netabolic activation. Two (2) to three (3) hours
prior to harvest, Colcem d (2X10-7M was added to all sets
of cell cultures to arrest dividing cells in nmetaphase. CHO
cells were harvested at the eppropriate tinme and netaphase
slides were prepared and stai ned.

The data from one hundred netaphases from each culture (200
nmet aphases per dose point) were pooled for statistica

anal ysis. Data were eval uated by using the chi-square of
aberrant versus normal cells while conparing each dose |evel
to its concurrent negative control. The data were al so

anal yzed for statistical significance by pairwise t-tests
conparing the nunber of aberrations per cell in each treated
dose versus the negative control

Anal ysis of the data for the 24-hour treatnent with the test
substance indicated that there were statistically
significant dose-related increases in the frequency of
aberrations/cell and proportion of aberrant netaphases at
doses 2 and 4 ug/nlL. The data for the 2 and 4 ug/nL doses
produced a statistically significant |inear trend when
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anal yzed by the Cochran/ Armtage Linear Trend Test. To
verify the biol ogical sighificance of this finding, the
24-hour treatnment was repeated.

In the confirmatory assay, the test substance was

re-eval uated at doses of 25 ug/nL with S9 metabl oic
activation (5-hour treatnment) and 0.4, 2, and 4 ug/nL

wi t hout S9 netabolic activation (24-hour treatnent).

Anal ysis of the data for the 5-hour treatnent did not
produce statistically significant increases in
aberrations/cell or in proportion of aberrant netaphases.

Anal ysis of the data for the 24-hour treatnent indicated a
statistically significant increase in aberrations/netaphase
at the md-dose (2 ug/nL) with S9 netabolic activation but
there were no significant increases in the proportion of
aberrant netaphases. However, when the data for 2 ug/nL
(0.045 + or - 0.208) were conpared to the untreated control
data (0.025 + or - 0.157) or to Pharmakon historical acetone
data (0.034 + or - 0.021), there were no statistically
significant increases in the frequency of

aberrations/ netaphase. Therefore, the positive finding in
the t-test for 2 ug/nm was considered a statistically
artifact with no biological significance. There were no
other statistically significant increases in

aberration/ metaphase or in the proportion of aberrant

nmet aphases at any of the remaining dose levels for the

24- hour treatnent.



Reliability:
20- FEB- 2001

Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:

Resul t:
Met hod:

Year :
Test subst ance:
Reliability:
04- AUG- 2000

5. Toxicity

The test substance was judged negative (non-cl astogenic)
based on its inability to reproducibly induce dose-rel ated
increases in structural chronosomal aberrations in CHO
cel I s.
(1) wvalid without restriction
(19)

DNA darmage and repair assay

E. coli Pol Al- Liquid Suspension Assay

wi t hout
positive
ot her
1980 G.P: no
as prescribed by 1.1 - 1.4
(2) wvalid with restrictions
Al t hough the study was old and was not conducted to G.P, the
test paraneters were based on a scientifically sound
procedure for that tinme period and the study was properly
conduct ed.
(32)
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Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Reliability:
04- AUG- 2000
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c

other: Transformati on Assay

Bal b/ 3T3 In Vitro Transformation Assay
.01 ug/m to 1.0 ug/m

wi t hout
negative
ot her
1981 G.P: no
as prescribed by 1.1 - 1.4
(2) wvalid with restrictions
Al t hough this study was probably not conducted to G.P, the
test paraneters used were based on a known and wel |
est abl i shed procedure.
(12)

ot her: Unschedul ed DNA Synt hesi s Assays (UDS) with Rat
Hepat ocyt es

Hepat ocytes form mal e Fischer 344 (F344/Crl) rats
Slightly above their limts of solubility



activation:
Resul t:
Met hod:

Year :

Test subst ance:

Met hod:

Resul t:

5. Toxicity

wi t hout

negative

ot her: Unschedul ed DNA Synt hesi s Assays (UDS) with Rat

Hepat ocyt es on Test substance Condensation Products

1999 GLP: yes

other TS: Test substance condensation products wth

Di cyl opent adi ene

The test substance, 1,4-Benzenedianmine, N N -mi xed Ph and
tolyl. derivs., was reacted with D cycl opentadi ene in
varying ratios, resulting in three condensation products.
Each of these condensation products were subjected to

i ndependent in vitro unschedul ed DNA synt hesis (UDS) assays
wi th hepatocytes form mal e Fischer 344 (F344/Crl) rats. A
three (3) condensation products were tested at
concentrations slightly above their Iimts of solubility in
the tissue culture nedium Hepatocytes were exposed to test
substances for 18-20 hours to allow bioactivation and DNA
repair. The assay was based on the incorporation of

3H-thym dine into the hepatocyte's DNA during repair of

DNA- darmage. This incorporation was nonitored by counting Net
Nucl ear Grains (NNG formed on phot ographic emul sion placed
on the cells adhering to glass slides. Criteria for a
positive response included : (a) Significant increase in
nunber of grains at two (2) |levels of exposure above
negative control levels, (b) A dose-responsiveness in grain
counts up to toxic levels of exposure, and (c) At |east one
(1) value for NNGthat is five (5) or above. A negative
response is reported for NNG s that are <0, and an equi voca
or inconclusive response are results that are O<#<5.

In all the Unschedul ed DNA Synt hesis Assay (UDS) trials, the
three (3) negative controls {the untreated cells control, F
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Reliability:

and Di et hyl sul foxi de (DMSO} had negative val ues for Net
Nucl ear Gain (NNG counts (<0). A positive control

2- Ami nof | uorene (2-AF) was positive for induction of UDS
the mean NNG counts were 45.92 and 58.99 in the first and
second assays, respectively, indicating assay validity.
(i.e., hepatocytes were capable of nmetabolic activation and
DNA repair). The positive control responses occurred at
toxic levels. UDS assay results for NNGs were in the range
of -26 to -46, denonstrating a | ack of UDS activity for the
three (3) condensation products at concentrations greater
than their solubilites in the test nedia. The results

i ndi cated that, under controlled | aboratory conditions, the
condensati on products fromthe reaction of

1. 4-Benzenedi amine, NN, nmixed Ph and tolyl. derivs. with
Di cycl opent adi ene were negative for induction of UDS in rat
hepat ocytes at concentrations up to and greater than their
solubilities. This assay denonstrated a | ack of genetic
activity in this mammalian DNA-repair test system

(1) wvalid without restriction



07- AUG 2000

(36)

5.6 Genetic Toxicity "in Vivo'

Type:
Speci es:
Strain:

Route of admin.:
Exposure period:

Doses:
Resul t:
Met hod:

Year :
Test subst ance:
Resul t:
Reliability:

04- AUG 2000

Drosophila SLRL test
Dr osophi | a mel anogast er Sex:

oral feed

24 hours

50 ug/m and 10 ug/ m

negati ve

ot her: Drosophila nel anogaster (Fruit
1979 G.P: no
as prescribed by 1.1 - 1.4

Negati ve under conditions of the assay
(2) wvalid with restrictions

Al t hough the study was old and was not conducted to G.P, the
test paraneters were based on a scientifically sound
procedure for that tinme period and the study was properly
conduct ed.

Fly) System

(31)
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Type: Drosophila SLRL test
Speci es: Dr osophi | a el anogast er Sex:
Strain:
Route of admin.: oral feed
Exposure period: 24 hours
Doses: 0.05 nmg/ M and 0. 63 ny/n
Resul t: negative
Met hod: other: Drosophilia SLRL Assay
Year : 1979 GLP: no

Test subst ance:
Resul t:
Reliability:

as prescribed by 1.1 - 1.4

Negati ve under conditions of the assay.

(2) wvalid with restrictions

Al t hough the study was old and was not conducted to G.P, the
test paraneters were based on a scientifically sound



04- AUG- 2000

Type:
Speci es:
Strain:

Route of admin.:
Exposure period:

Doses:

Resul t:
Met hod:
Year :
Test subst ance:
Met hod:

5. Toxicity

procedure for that tinme period and the study was properly
conduct ed.
(13)

M cr onucl eus assay

nouse Sex:
Ch-1

i.p.

si ngl e dosing

0, 250, 1250, 2500 ng/kg test chem al

mal e/ f emal e

0.5 g/ kg TEM (+

control)

negative

CECD Guide-line 474 "Cenetic Toxicology: Mcronucleus Test”
1993 GLP: yes

as prescribed by 1.1 - 1.4

Ni ne (9) groups of mce (CD-1) were acclinmated to | aboratory
conditions for 25-days prior to initiation of the study. THe
m ce were random zed by body wei ght and assigned to groups
usi ng a conput er-generated random nunber |ist.

Each group of mice was conprised of ten (10) animal s(five
(5) males/five (5) females). Each npuse received a single
intrperitoneal dose at 10 ni/kg of body weight. The test
substance at dose levels of 250, 1250, anf 2500 ngy/ kg was
adnim stered to three (3) groups of mce which were
sacrificed at 24-, 48-, and 72-hours post dose.
Concurrently, the negative control, D nethylsulfoxide
(DVBO)/corn oil, was adm nistered, as dose volunme of 10
m./ kg of body weight, to three (3) groups of mce. A group
of these mce were included in each sanpling time. The
positive control, Triethylenenelamne at 0.5 ng/ kg, was
adm ni stered to one (1) group of mice and sacrificed at
24-hours post dose.

Al mce were sacrificed and their fenurs were renoved.
Thei r bone nmarrow was renoved by flushing. Smears were nade
of the suspended cells.

One (1) thousand young erythrocytes were evaluated for a
change of ratio of polychromatic erythrocytes (PCE) to
nor mochromati c cells (NCE)
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Resul t:

There were no statistically significant depressions in the
PCE/ NCE ratios in any groups of mce except for the 2500

ng/ kg group at 48-hours sacrifice tine (p<0.01) which was an
i ndi cation that the test substance had reached the bone
marrow and was toxic to erythrocytes.

Anal ysi s of the m cronucleus data for the groups treated
with the test substance indicated that there were no
statistically significant increases in the frequency of



Reliability:
04- AUG 2000
Type:

Speci es:
Strain:

Route of admin.:
Exposure period:

Doses:
Resul t:
Met hod:
Year :
Test subst ance:
Remar k

Resul t:
Reliability:
07- AUG- 2000

m cronucl eated PCEs. The test substance was judged negative
(non-cl astogenic) based on its inability to induce
m cronucl eat ed PCEs.
(1) wvalid without restriction

(18)
ot her: 32P Postl abeling Assay for Detection of Adduct
Formation in Rat DNA
rat Sex:
ot her: Fischer 344/ N TacfBR
gavage
7 days
0., 0.3, 1.0,
negative
ot her: 32P Post-Labeling Assay for DNA Adduct
1995 G.P: yes
as prescribed by 1.1 - 1.4
The purpose of the study was to determ ne the potential of
W NGSTAY 100 to bind covalently to Iliver and urinary bl adder
DNA of nale and fermale rats after in vivo adm nistration of
W NGSTAY 100.
Under conditions of the study,
i nduce DNA-adducts in the liver and urinary bl adder
rats.
(1) wvalid without

mal e/ f enmal e

and 3.0 g/ kg/ bw

Forntion

the test substance did not
DNA of

restriction

(4)
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5.8 Toxicity to Reproduction
Type: Two generation study
Speci es: r at Sex: mal e/ fenmal e



Strain:

Route of admin.:
Exposure Peri od:

Frequency of

treat nent:

Spr ague- Dawl ey

oral feed

FO exposed during 10 weeks premating, 2 weeks of mating, 3
weeks (gestation), and through the weaning (21 day) period.
F1 mal es and fenal es exposed for 10 weeks prior to mating.

Dai |y

Premat i ng Exposure Peri od

nmal e:
femal e:
Durati on of test:

Doses:

Contr ol

Met hod:

Year :
Test subst ance:

Met hod:

Remar k

5.

Toxicity

G oup:

10 weeks

10 weeks

9 nont hs

0, 120, 400 or 1500 ppm

yes, concurrent no treatnent

CECD Guide-line 416 "Two-generation Reproduction Toxicity
St udy™

2000 GLP: yes

as prescribed by 1.1 - 1.4

This study was designed in conpliance with EPA GLP and USEPA
FI FRA gui delines. Dose |evels were established froma
rangefi ndi ng study at Research Triangle Institute which
enpl oyed dietary levels of 120, 1900, and 5700 ppm of

W NGSTAY 100. The top level was lethal to dans and

of fspring, 1900 ppm i nduced one nonviable litter in 9 total
and thus, the top dose for the definitive study was
decreased by 20%to assure high viability in test group. No
effects were seen at 120 ppm

This study used 30 SpragueDaw ey rats/sex/dose (FO) exposed
to diets containing 0, 120, 400 or 1500 ppm W NGSTAY 100
during 10 weeks premating, 2 weeks mating, 3 weeks
(gestation), and through the weaning (21 day) period. F1
litters were culled to 10 each each at 4 days postnata
(PND) 30 other F1 nales and femral es/ group chosen for
pairing, and fed W NGSTAY 100 as above for 10 weeks prior to
mating. After mating/gestation of F1, the resulting F2 rats
were delivered, and maintained through weaning period (to
PND 21). Weekly body weights (BW) and food consunption
(FC, and daily clinical observations were recorded.

Necr opsi es and hi st opat hol ogy (primary ki dneys) were
performed on selected rats from each sex/group/ generation
(all FO and F1 dans at PND21, three F1 and F2 pups/test
group at PND21). Remaining F1 and F2 rats were euthani zed
wi t hout exam nation. Data were coll ected on vagi nal

cytol ogy, mating, pregnancy, litter, and pup paraneters.

W NGSTAY 100 i nduced dystocia (difficult deliveries) in
pregnant rats which nmay have |l ed to prol onged gestation and
i ncreased perinatal deaths, decreased live births, and

i ncreased pup weights. In addition, polycystic |esions were
observed at all dose levels. Prolonged gestation has
previously been associated with the WNGSTAY conponent DPPD
and pol ycystic kidneys were observed in DPam ne-treated
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rats. Based upon adult toxicities, reproductive and
of fspring endpoints, there was no NOEL for WNGSTAY 100 in
this study.

Resul t: H gh dose femal es had decreased Body Wights (BW) relative
to other test groups throughout majority of study period.
Mortality during gestation/lacation were: FO dans- 0 in 24
pregnanci es, 0/27, 3/24, 4/25; F1- 0/22, 0/23, 1/22, 1/24.
Nunbers of pregnancies with no live births: FO- 0, 1, 1, 10;
F1- 0, 1, 1, 2. Gestational length: FO- 22.2 days, 22.4
days, 22.8*, 23.5*; Fl1- 22.2, 22.8*, 23.1*, 23.2* (* =
statistically sighnificant). The nunber of live pups/litter
FO-15.6, 14.1, 11.9, 7.6*; F1- 15.6, 13.7, 13.3, 10.8*. Pups
wei ghts (g) on PND 0: FO- 6.38, 6.79*, 6.93*, 6.63*; F1-
6.32, 6.89*, 6.99*, 6.63*. WNGSTAY 100-rel ated ki dney
| esi ons were observed grossly (as white or clear cysts) and
m croscopically (polycyctic findings with variable
severity): FO adults- males 0/0, 0/0, 0/0, 0/1 and fenal es
0/0, 0/0, 0/2, 3/9; F1 weanlings- males 0/23, 1/25, 8/20,
10/ 11 and females 0/22, 5/26, 7/18, 11/11; F1 adults- nales
0/ 30, 5/30, 10/30, 21/30 and fenales 0/30, 2/30, 1/30,
18/ 30; F2 weanlings- males 0/60, 3/64, 6/19, 15/16 and
femal es 0/ 60, 5/64, 8/19, 15/15. The severity of kidney
| esions were al so dose rel ated.

Reliability: (1) wvalid without restriction

11- FEB- 2001 (35)

5.9 Devel oprmental Toxicity/ Teratogenicity

Speci es: r at Sex: femal e
Strain: Spr ague- Dawl ey
Route of admin.: gavage

Exposure period: 10 days
Frequency of

treat ment: Dosed on days 6-15 gestation
Duration of test:
Doses: 0, 20, 70, 200 ng test material in 5 m corn oil/kg
Control G oup: yes, concurrent vehicle

NOAEL Maternalt.: 70 ng/kg bw
NOAEL Ter at ogen.: <= 200 ng/ kg bw

Met hod: CECD Guide-line 414 "Teratogenicity"
Year: 1995 GLP: yes
Test substance: other TS
Met hod: Prelimnary trials in 8 rats/group indicated that 600 ngy/ kg

was lethal to 50% of maternal rats while 200 ng. kg caused
decreased body weights in materanl and fetal animals. There
were no effects at 20 or 70 ng/kg. Consequently, 200 ng/kg
was selected as the top (high) dose in the definitive study,
Confirmation of the test dose solutions were confirned

anal ytically.

The definitive study used 25 insem nated femal e rats per
test group (0, 20, 70, and 200 ng of test substance/kg doses
in five (5) nL corn oil/kg). The aninmals were dosed on Days
6- 15 gestation. Body weights, food consunption, liver
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Remar k
Resul t:

Test subst ance:

Reliability:
08- AUG- 2000
Speci es:
Strain:

Route of admin.:

Exposure period:

Frequency of
treat nent:

Durati on of test:

Doses:
Control G oup:
Met hod:

Year :
Test subst ance:
Met hod:

wei ghts, clinical changes, pregnancy rates, and corpora

| utea counts were foll owed along with nunmerous feta
paranmeters. Al fetuses were weighed, sexed, and assessed
for external and visceral abnormalities. One (1) half of the
fetuses were exam ned for skeletal abnormalities while the
second half were subjected to cranial bone assessnents.

Admi nistered in 5 m corn oil/kg by gavage

The test substance induced no lethality. Deficits were seen
in maternal body weights (Day-12 and body wei ght change from
Day-6 to Day-15) and food consunption (during treatnment

peri od) at the hi ghest dose only (200 ng/kg). Pregancy
rates, litter sizes, nunber of |ive fetuses, uterine

i npl antation, and all gestational paraneters were unaffected
by chem cal treatnment. There was a linear trend towards

| ower body weights in fetuses with increasing doses

(approxi mately 5% decrease in 200 ng/ kg group). Assessnent

of cranial, skeletal, visceral, and external appearance

di scerned no conpound-rel ated abnormalities (malformatiuons
or variations) according to established criteria. The test
mat eri al produced mnimal effects (body weight) to materna
rats fromoral dosing of 200 ng/ kg during pregnancy. There
was no induction by the test chemcal of birth defects
(major or mnor) in fetal animals.

Tested as the comercial product

(1) wvalid without restriction

(21)
r at Sex: nmal e/femal e
Spr ague- Dawl ey
oral feed

Vari ed, see nethod
Vari ed, see nethod

2500 ppm

yes, concurrent vehicle

ot her: Mechani stic Study

2000 GLP: no

as prescribed by 1.1 - 1.4

The toxicity of the test substance to maternal and 1st.
generation of fspring was eval uated by exposi ng CD
(Sprague-Dawl ey) rats to fixed dietary concentrations of
2500 ppmduring different tinme periods (i.e. exposures
during prebreed, mating, gestation, and/or |actation). Five
(5) Goups (20/sex/Goup) were studied including: Goup one
(1)- Negative control; Goup two (2)- Dietary test substance
during prebreed and mating, exposures ended on gestation day
(gd)-0; Goup three (3)- Dietary test substance during
gestation and | actation, exposures began on gd-0; Goup four
(4)- Dietary test substance during prebreed, mating,
gestation, and lactation, the Positive control and; G oup
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five (5)- Dietary test substance during prebreed, nmating,
gestation, and lactation, plus 600 ppmof iron gluconate in
the drinking water for prebreed through l[actation
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Remar k

Mal es and femal es were paired within Goups (1:1) for the
two-week mating period. Once a given female was found to be
sperm positive {date designated as gestation day (gd)-0},
"her" mal e was eut hani zed and di scarded. On the day of
delivery (pnd-0), pups were counted, sexed, and wei ghed. On
pnd-4, litters were culled to ten, counted, sexed, and

wei ghed. On pnd-7, -14, and -21, pups were counted, sexed,
and wei ghed. All pups were euthanized and one (1)/sex/litter
necr opsi ed on pnd-21. Dead pups on pnd-0 and -1 were

exam ned nacroscopically (necropsied) for polycystic

ki dneys. Femal e body wei ghts and feed consunption were
recorded weekly during prebreed, gestation, and postnatally.
At necropsy on pnd-21, the maternal spleen, liver, and

ki dneys were wei ghed and retained in a fixative. Kidneys
form Goups one (1) and five (5) were exam ned

hi st opat hol ogi cal | y. Bl ood sanpling was perforned on
gestation day-21 and pnd-21 fromall females (pregnant) by
tail vein withdrawal. Bl ood sanpling was performed on pnd-21
on the F1 offspring by withdrawal fromthe abdom nal vena
cava at sacrifice. The bl ood paraneters assessed were: WBC,
RBC, Hgb, Hct, MV, MCH, MCHC, RDW Pl atelets, WBC
Diffential ( to correct the RBC and WBC counts for Nucl eated
Red Bl ood Cel I s) and Met henopgl obin. On gd-21, a second
sanmpl e of blood was taken via tail vein fromall pregnant
females in all Goups, wth plasma frozen for possible
subsequent analysis for specific hornones. For Goup three
(3), any femal e who had not yet delivered by gestation
day-23 had bl ood taken fromthe tail vein and plasma frozen
On pnd-21, the spleen, liver, kidneys, and heart from one
(1) pup/sex/litter were weighed and retained in a fixative.
The kidneys fromall offspring were examnmi ned histol ogically.
Statistical analysis included both paranetric and
nonparanetric tests for continuous and di screte data.

The objectives of this study were to confirmand further
characterize prviously-observed effects followi ng the test
substance admi nistration to pregnant rats. This study was
designed (1) to determ ne the necessary and sufficient
timng of exposure to maternal females at a fixed dietary
concentration of the test substance to produce dystoci a,
prol onged gestation, and polycystic kidneys in offspring,
(2) to determ ne whether the test substance results in
denonstratabl e macrocytic anema in maternal animals, (3) to
determine if there is treatnent-induced anem a and whet her
iron supplenmentation aneliorates or prevents the anem a
dystoci a, and/or polycystic kidneys, and (4) to determne if
FO parental fernal es exhibit polycystic kidneys due to



Resul t:

5.

Toxicity

di etary exposure to the test substance.

FO Mal es: The test substance intake over the prebreed period
(Study Days 0-28) averaged 180 ngy/ kg/day for all three (3)
exposed Goups {two (2), four (4), and five (5)}. Iron

gl uconate intake in Goup five (5) averaged 56 ng/kg/ day
(Study Days-0 to 28). dinical observations were found to be
unrel ated to conpound adm ni stration.

FO Femal es: The test substance intake averaged 187-192
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ng/ kg/ day for Groups two (2), four (4) and five (5) during
gestation days (gd)-0 to 28. Iron gluconate intake during
gestational days-0 to 28 in Goup five (5) averaged 53

ng/ kg/ day. dinical observations during gestation included
one (1) female found dead in Groups three (3) and four (4),
al opeci a predom nantly in Goups four (4) and five (5), pale
eyes and tail, pale (not otherw se specified) alnost
exclusively in Goups three(3), four (4) and five (5) (all
exposed), pilorection in Goups three (3), four (4) and five
(5), and del ayed parturition in Groups three (3), four (4),
and five (5). The hematol ogical profile of maternal rats on
gestation day-21 found no evidence on nacrocytic anema in
any groups.

REPRODUCTI VE/ DEVELOPMENTAL: GCestational index (a neasure of
live litters relative to pregnant fenal es) was significantly
increased in Goups three (3) and four (4) but not in Goup
five (5). Male mating, fertility, and pregnancy indices were
equi val ent across all groups. Gestational length in days was
significantly prolonged in Goup three (3) (23.6+/-0.2),
Goup four (4) (23.8+/-0.2), and Goup five (5) (23.5+-0.2)
relative to Control G oup value (22.2+4/-0.1) and the val ue
in Goup two (2) (22.3+/-0.1). Nunber of inplantation sites
per litter was significantly reduced in Goup five (5).
Percent of postinplantation |oss was significantly increased
in Goups three (3) and four (4). Pups per litter were
significantly reduced in Goups three (3), four (4) and five
(5), and nunber of dead pups per litter were significantly
increased in Goups three (3) and four (4). Wanling gross
and m croscopic findings were limted to hydronephrosis in
G oups one (1) and two (2), gas in intestines in Goup two
(2), and gross evidence of polycystic kidneys in G oups
three (3), four (4), and five (5). Maternal hematol ogic
profiles at sacrifice (21 days after delivery) indicated
statistically significant changes in nost erythrocyte
paranmeters. The white blood cell differential counts

i ndi cated changes (as percent of cells exam ned) as foll ows:
i ncrease in segnented neutrophils and decrease in

| ynphocytes only in Goup four (4), with no

treatnment-rel ated changes in the percentages of nonocytes or
eosi nophil s. Hi stopat hol ogi c assessnent was performed on



ki dneys of all maternal rats in Goups one (1) and five (5).
Pol ycysti c ki dneys were observed m croscopi cally (but not
macroscopically) in three (3) of 20 animals in Goup five
(5), with no polycystic kidneys observed in G oup one (1).

The tim ng of exposure to the test substance with respect to
pregnancy is an inportant determ nant of toxicity. Exposure
of FO fermales to 2500 ppmof the test material during
gestation is necessary and sufficient to produce dystocia
(prol onged gestation). It is necessary and sufficient to
expose FO dans during gestation and/or |actation to produce
pol ycystic kidneys in the F1 offspring. Since no G oups were
exposed only during gestation or only during lactation, it
is not possible to further define how exposure timnmng
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affects this endpoint. There was no denonstratabl e
macrocyti c anemi a in gestation day-21 (gd-21) FO dans in any
treatment G oup, but at post delivery day-21 (pnd-21), FO
not hers exposed prior to and during mating, gestation, and
lactation were anenmic. The F1 offspring at pnd-21 did not
consi stently display evidence of macrocytic anem a. lron
suppl enentation did not affect pnd-21 maternal anem a
dystocia, or incidence/severity of polycystic kidneys in the
F1 of fspring. However, perinatal survival of the offspring
was affected. M croscopic, but not macroscopi c evi dence of
pol ycystic ki dneys was found in 15 percent of dans treated
prior to and during mating, gestation, and lactation (with
iron supplementation). Controls had neither nacroscopic nor
m croscopi c indications of polycystic kidneys. Exposure of
animals to the test substance prior to and during mating
{Goup two (2)} did not appear to result in adverse affects
to offspring. Furthernore, exposure during the
prebreed/ mati ng periods did not increase the affects
produced from gestation/lactation exposures only.

Reliability: (2) wvalid with restrictions
Al t hough this study was not conducted to GLP, the test
paranmeters used were based on a sound scientific design

09- AUG- 2000 (15)
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*2.2

12.3

*2.4

*2.5

101-72-4
p-Phenylenediamine, N-1sopropyl-N’-Phenyl-

PHYSICAL-CHEMICAL DATA

MELTING POINT

Vaue: 75-80°C
Decomposition: Yes[] No[X] Ambiguous] ]
Sublimation: Yes[] No[X] Ambiguous| ]
Method: FF83.9-1 Initial and Fina Melting Point of Organic Compounds
1996
GLP: Yes[X] No[] ?[]
Remarks: Capillary Method
Reference: ASTM D-1519/ Flexsys Physical Methods of Analysis
BOILING POINT
Vaue: 161 °C
Pressure: a1 mmHg
Decomposition: Yes[] No[X] Ambiguous] ]
Method: Not listed
GLP: Yes[] No[] ?[X]
Remarks:
Reference: Monsanto Toxicology Profile of Santoflex 1P, 1990
DENSITY (relative density)
Type: Bulk density [ ]; Density [X]; Relative Density [ ]
Value: 1.180
Temperature: 20°C
Method: FF97.8-1 Flexsys Standard Method 1997
GLP: Yes[X] No[] ?[]
Remarks: Density of solids by displacement
Reference: Flexsys Physical Methods of Analysis
VAPOUR PRESSURE
Value: 0.00343 mm Hg
Temperature: 90 °C
Method: caculated [ ]; measured[ X |
Not listed
GLP: Yes[] No[] ?[X]
Remarks:
Reference: Monsanto Toxicology Profile of Santoflex 1P, 1990
PARTITION COEFFICIENT 10g10Pow
Log Pow: 3.28 Log P
Temperature: Not Determined
Method: caculated [X]; measured [ ]
SRC LogKow (KowWin) Program 1995
GLP: Yes[] No[X] ?[]
Remarks:

Reference: Meylan, W.M. and. P.H. Howard, 1995 J. Pharm. Sci. 84: 83-92
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211

12.12

213

WATER SOLUBILITY

Solubility

Value: 15 ppm

Temperature: 25°C

Description: Miscible[ ]; Of very high solubility [ ];
Of high solubility [ ]; Soluble[]; Slightly soluble[ ];
Of low solubility [ ]; Of very low solubility [X]; Not soluble[ ]

Method: Saturated Solution / Solvent Extraction / GC.Analysis

GLP: Yes[] No[] ?[X]

Remarks: CH2CI2 solvent, 100% recovery at 1 ppm. Equilibrated w/out
light.

Reference: Monsanto ES-78-SS-20, Environmental Sciences, 1978

pH Value, pKaValue

pH Value: Not Applicable

pKavaue 5.1at 25°C

Method: Estimated

GLP: Yes[] No[] ?[X]

Remarks: Value indicates that this compound will exist only dightly in the
cation form

Reference: HSDB database 101-72-4, SRC, University of Georgia SPARC

SPARC On-Line Calculator

OXIDISING PROPERTIES

Results: Maximum burning rate equa or higher than reference mixture |;
Vigorous reaction in preliminary test [ ];
No oxidising properties[ ]; Other [ ]

Method:

GLP: Yes[] No[] ?[]

Remarks:

Reference:

OXIDATION: REDUCTION POTENTIAL

Vadue L mV
Method:

GLP: Yes[] No[] ?[]
Remarks:

Reference:

ADDITIONAL DATA

Partition co-efficient between soil/sediment and water (Kd)
Value:

Method:

GLP: Yes[] No[] ?[]

Remarks:

Reference:

Other data
Results: Henry’s Law Constant = 1.4 x 10(-9) atm-cu m/mole
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*3.1.2

*3.2

Remarks: Fragment Constant Estimation method. Volitazation from moist
soil surfacesis not expected to be an important fate process.

Reference: HSDB — Lyman, W.J. et. a. Handbook of Chemical Property
Estimation Methods, 1990

ENVIRONMENTAL FATE AND PATHWAYS

PHOTODEGRADATION

Type: Air [X]; Water [ ]; Soil [ ]; Other [ ]
Light source: Sunlight [ ]; Xenon lamp [ ]; Other [ ]
Light spectrum:  ........... nm
Relaiveintensity:  ........... (based on intensity of sunlight)
Spectrum of substance: . . ......... nm
Concentration of Substance:  ...........
Temperature: ... ... °C
Direct photolysis:
Haf lifee ... oL
Degradation:  ........... % (weight/weight) after ....... (exposure time)
Quantumyidd:  ...........
Indirect Photolysis:
Typeof sendtizer:  ........ OH ...
Concentration of sensitizer: .. 1560000 . . moleculel. cm®. . . ..
Rate constant (radical): ... 218.3766 E-12. . . cm’/molecule* sec
Degradation: ...50%at 0588Hrs......
Method: calculated [X]; AOP Program (v1.89)
measured [ ]
GLP: Yes[] No[X] ?[]
Test substance: . molecular structure. . . ...... , purity.. ... ...
Remarks:
Reliability: (2) valid with restrictions
Accepted calculation method
Reference: Meylan W. and Howard P. (1999) EPIWin Modeling Program.

Syracuse Research Corporation. Environmental Science Center,
6225 Running Ridge Road, North Syracuse, NY 13212-2510.

STABILITY IN WATER

Type: Abiotic (hydrolysis) [ X ]; biotic (sediment)[ ]

Half life: Not Determined

Degradation: 99% at pH 7.0 at 25 °C after 24 Hours

Method: Phase | Hydrolysis Study / ID of Hydrolysis Products

GLP: Yes[X] No[] ?[ ] Klimisch 1

Test substance: Santoflex IP purple solid Lot # ND02-740, purity: >95%

Remarks: Rapid hydrolysis to benzoquinoneimine-N-phenyl and 4-hydroxy-
diphenylamine. No starting material was detected by GC analysis
after 7 days.

Reference: Monsanto ABC-32301, Analytical Bio-Chemistry Labs, 1986

MONITORING DATA (ENVIRONMENTAL)
Type of Measurement: Background[ ]; At contaminated site[ ]; Other[ ]
Media



Results;
Remarks;
Reference:

3.3 TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL
COMPARTMENTS  INCLUDING ESTIMATED ENVIRONMENTAL
CONCENTRATIONSAND DISTRIBUTION PATHWAYS

*3.3.1 TRANSPORT
Type: Adsorption[ ]; Desorption[ ]; Volatility [ ]; Other[ ]
Media:

Method:
Results:
Remarks:
Reference:

*3.3.2 THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)

Media: Air-biota[ ]; Air-biota-sediment-soil-water [ ]; Soil-biota[ ];
Water-air [ ]; Water-biota[ ]; Water-soil [ ]; Other [ ]
Method: Fugacity level | [ ]; Fugacity level 1l [ ]; Fugacity level 111 [X];

Fugacity level IV [ ]; Other (caculation) [ ]; Other
(measurement)[ |

Results: Concentration Half-Life Em ssions Fugacity
(percent) (hr) (kg/ hr) (atm
Ar 0. 0158 1.18 1000 4.69e-013
Wat er 22. 4 900 1000 1.97e-014
Soi | 76.9 900 1000 3.94e-014
Sedi ment 0. 68 3.6e+003 O 1.51e-014
Reacti on Advecti on Reacti on Advecti on
(kg/ hr) (kg/ hr) (percent) (percent)
Ar 257 4.36 8.57 0. 145
Wat er 1478 620 15.9 20.7
Soi | 1.64e+003 O 54.6 0
Sedi ment 3. 62 0.376 0.121 0.0125

Persi stence Tine: 922 hr
Reaction Ti me: 1. 16e+003 hr
Advection Tine: 4. 42e+003 hr
Percent Reacted: 79.2

Per cent Advected: 20.8

Remarks:
Reiability:  (2) valid with restrictions
Accepted calculation method
Reference: Meylan W. and Howard P. (1999) EPIWin Modeling Program.

Syracuse Research Corporation. Environmental Science Center,
6225 Running Ridge Road, North Syracuse, NY 13212-2510.

*3.5 BIODEGRADATION

Type: aerobic[ X ]; anaerobic[ ]

Inoculum: adapted [ X ]; non-adapted [ ];

Concentration of the chemical: 1002 ug/l. related to COD []; DOC []; test substance] X |
Medium: water [ X |; water-sediment [ ]; soil [ ]; sewagetreatment [ ]
Degradation: 50% after 2.5 Hours

90 % after 3.5 Hours
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Results;

Method:

GLP:

Test substance:
Remarks:

Reference:

ECOTOXICITY

98% after 22 Hours

readily biodeg. [X]; inherently biodeg. [ ]; under test condition
no biodegradation observed [ |, other [ ]

Natural Water Die-Away Test, Dixon, Hicks and Michael, 1981
Yes[ X] No[] ?[] Klimisch 1

Santoflex IP purple solid Lot# N76-7433, purity:>95%.

Tests run in Mississippi River Water and purified water. The
short half-livesin both systems suggest that the compound should
not persist in natural aquatic environments.

Monsanto ES-81-SS-53, MIC Environmental Sciences, 1981

ACUTE/PROLONGED TOXICITY TO FISH

Type of test:

Species:
Exposure period:
Results:

Analytica monitoring:
Method:

GLP:
Test substance:
Remarks;

Reference:

Type of test:

Species:
Exposure period:
Resullts:

Analytica monitoring:
Method:

GLP:
Test substance:
Remarks;

static [X ]; semi-static [ ]; flow-through [ ]; other) [ ]
open-system [ ]; closed-system [ X ]

Salmo gairdneri (Rainbow Trout)

96 Hours

L Cs (24h) = 0.62 mg/|

L Cs (48h) = 0.38 mg/|

L Csp (72h) = Not reported

L Cs (96h) = 0.34 mg/|

NOEC = 0.18 mg/|

LOEC = 0.24 mg/Il

Yes[X] No[] ?[]

EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)

Yes[ ] No[] ?[X] Klimisch 2

Santoflex IP dark solid, Lot#NO12-002, purity: >95%

Stock solutions prepared in reagent-grade acetone. Water quality
parameters of temperature, dissolved oxygen and pH monitored
throughout test. Observations and mortality counts were made
every 24 hours.

Monsanto BN-76-255, EG& G Bionomics, 1977

static [X]; semi-dtatic [ ]; flow-through [ ]; other) [ ]
open-system [ |]; closed-system [X]

L epomis machrochirus (Bluegill Sunfish)

96 Hours

L Cs (24h) = 0.48 mg/|

L Cs (48h) = 0.43 mg/|

L Csp (72h) = Not reported

L Cs (96h) = 0.43 mg/|

NOEC = 0.24 mg/|

LOEC = 0.32 mg/l

Yes[X] No[] ?[]

EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)

Yes[ ] No[] ?[X] Klimisch 2

Santoflex IP dark solid, Lot# NO12-002, purity: >95%

Stock solutions prepared in reagent-grade acetone. Water quality
parameters of temperature, dissolved oxygen and pH monitored
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Reference:

Type of test:

Species:
Exposure period:
Resullts:

Analytica monitoring:
Method:

GLP:

Test substance:
Remarks;

Reference:

Type of test:

Species:
Exposure period:
Resullts:

Analytica monitoring:
Method:

GLP:
Test substance:
Remarks;

Reference:

throughout test. Observations and mortality counts were made
every 24 hours
Monsanto BN-76-255, EG& G Bionomics, 1977

static [ ]; semi-static [ ]; flow-through [ X ]; other [ ]
open-system [ ]; closed-system [ X ]

Pimephal es promel as (Fathead Minnows)

14 days

L Cs (24h) = 1.80 mg/|

L Cso (192h) = 0.28 mg/I

L Cso (240h) = 0.21 mg/I

L Cso (336h) = 0.09 mg/I

Yes[X] No[ | ?[]

EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)

Yes[ X] No[] ?[] Klimisch 1

Santoflex 1P dark solid rec’d 4/25/78, purity: >95%

Stock solutions prepared in reagent-grade acetone. Water quality
parameters of temperature, dissolved oxygen, ammonia and pH
monitored throughout test. Although the goal of the study was to
determine a lethal threshold concentration of the test substance,
the results indicated that this was not reached at 14 days. In
addition, the test substance appeared to exhibit cumulative
toxicity to the fish under test conditions.

Monsanto AB78-120B, Analytical Bio-Chemistry Labs, 1979

static [X]; semi-dtatic [ ]; flow-through [ ]; other) [ ]
open-system [ |; closed-system [X]

Paratanytarsus parthenogenetica (Midge)

48 Hours

LCso (24h) =29 mg/|

L Cs (48h) =23 mg/|

NOEC = Not Observed

LOEC =10 mg/l (lowest concentration tested)

Yes[X] No[] ?[]

EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975) and Gettings and
Adams, Method for Conducting Acute Toxicity Tests with Midge
1980

Yes[X] No[] ?[] Klimisch 1

Santoflex |P #1803025-C), purity: >95%

Stock solutions prepared in reagent-grade acetone. Water quality
parameters of temperature, dissolved oxygen, ammonia and pH
monitored throughout test.

Monsanto 9AB981013, Analytical Bio-Chemistry Labs, 1981

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

Daphnia
Type of test:

static [ X ]; semi-static [ ]; flow-through [ ]; other [ ];
open-system [ ]; closed-system [ X ]
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Species:
Exposure period:
Resullts:

Analytical monitoring:
Method:
GLP:

Test substance:
Remarks;

Reference:

Daphnia magna
48 Hours

ECso (24h) = 2.8 mg/|

ECs (48n) = 1.1 mg/l

NOEC = 0.56 mg/l

Yes[X] No[] ?[]

EPA Methods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (1975)

Yes[ ] No[] ?[X] Klimisch 2

Santoflex IP purple flakes Lot #676-7433, purity: >95%
Acetone used to prepare stock solutions. Initial range-finding
experiment run to determine appropriate concentrations for final
experiment. Water quality parameters of dissolved oxygen, pH,
hardness, temperature and alkalinity monitored throughout the
test.

Monsanto AB-78-120, Anaytical Bio-Chemistry Labs, 1978

TOXICITY TO AQUATIC PLANTS, eg. algae

Species:
Endpoint:
Exposure period:
Results:

Analytica monitoring:
Method:

GLP:
Test substance:
Remarks;

Reference:
TOXICITY

ACUTE TOXICITY

Selanastrum capricurnutum (Freshwater alga)

Biomass|[ |; Growthrate[ X ]; Other[ ]

96 Hours

ECs; (96h) = 0.4 ppm for a chlorophyll, 0.5 ppm for cell numbers
NOEC = <0.1 ppm

LOEC = Not Determined

Yes[X] No[ ] ?[]

US EPA Algal Test Procedure: Bottle Test, 1971

open-system [ |; closed-system [X]

Yes[ ] No[] ?[X] Klimisch 2

Santoflex |P #BN-78-1384325, purity: >95%

Both a chlorophyll and cell numbers measured to confirm results.
Stock solutions prepared in acetone; acetone also used as solvent
control Concentrations of test article determined by preliminary
range-finding experiment.

Monsanto BN-78-1384325, EG& G Bionomics, 1978

ACUTE ORAL TOXICITY

Type:
Specieg/strain:
Vaue

Method:

GLP:

Test substance:
Remarks:

LDo[ |; LDwo[ I; LD s [X]; LDLo[ [; Other[ ]
Sprague-Dawley Albino Rats

900 mg/kg b.w.:

Discriminating dose: 1000 mg/kg/bw

Defined Lethal Dose

Yes[ ] No[ ] ?[ X] Klimisch 2

Santoflex |P Lot# NO12-002, purity: <95%

The test article was administered to groups of mae and female
rats by oral gavage as a 20% suspension in corn oil vehicle. Dose
levels were 631, 794, 1000 or 1260 mg/kg/bw. Clinical signs of
toxicity were reduced appetite and activity — three to five daysin
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survivors — followed by increasing weakness, collapse and desath.
Most deaths occurred within two days. Gross autopsy findings
on decedents included lung hyperemia, dight liver discoloration
and acute gadtrointestina inflammation.  Survivors were
sacrificed after a two-week recovery period. All viscera examined
appeared normal in these animals.

Reference: Monsanto Y-73-287, Y ounger Laboratories, 1974

ACUTE INHALATION TOXICITY

Type: LCol I LCiwo[ I; LCe[ ] LCLo[ ]; Other[ ]
Specieg/strain:

Exposure time:

Value:

Method:

GLP: Yes[ ] No[ ] ?[ ]

Test substancee ........... Jpurity: ...

Remarks:

Reference:

ACUTE DERMAL TOXICITY

Type: LDo[ I; LDwo[ I; LD s [ X]; LDLo[ ]; Other[ ]
Speciegstrain: New Zealand Albino Rabbits

Value: >7940 mg/kg b.w.

Method: Defined Lethal Dose

GLP: Yes[ ] No[ ] ?[X] Klimisch 2

Test substance: Santoflex 1P Lot #NO12-002, purity: >95%

Remarks: The test article was applied to the shaved skin of groups of male

and female rabbits for 24-hours as a 40% suspension in corn oil.
Doses wer either 5010 or 7940 mg/kg/bw. All animals survived
until sacrifice. Clinical signs of toxicity were limited to reduced
appetite and activity for three to five days. Following a two-
week recovery period, the animals were sacrificed. All viscera
examined appeared normal in al animals.

Reference: Monsanto Y-73-287, Y ounger Laboratories, 1974
REPEATED DOSE TOXICITY

Specieg/strain: Sprague-Dawley Albino Rats

Sex: Femae[ ]; Male[ ]; Mae/Femae[ X ]; Nodata[ ]
Route of Administration: Oral/Dietary

Exposure period: 30 Days

Frequency of treatment: Daily
Post exposure observation period:

Dose: 0, 500, 1000, 1750 or 2500 ppm
Control group: Yes[X ]; No[ ]; Nodata] ];
Concurrent no treatment [X]; Concurrent vehicle [ ]; Historical []
NOEL: 500 ppm
LOEL: 1000 ppm
Results: In a 30-day range-finding study that preceeded a 90-day study,

the test substance was administered orally, via dietary admixture,
to groups of male and female rats (5/sex/group). Control animals
received the standard laboratory diet. Physical observations,
body weight and food consumption measurements were



Method:

GLP:
Test substance:
Reference:

Specieg/strain:
Sex:

Route of Administratio
Exposure period:
Frequency of treatment:

performed on al animals pretest and at selected intervals during
the study. Hematology and chemistry determinations were
performed on al animals at study termination. There were no
mortalities during the course of the study. After four weeks of
treatment, all animals were sacrificed, selected organs were
weighed, and organ/body weight ratios were calculated.
Complete postmortem examinations were conducted on all
animals.  Differences from control in body weight gain,
hematological effects, elevations in total serum protein and
increased liver and spleen weights were noted in animals dosed at
1000 ppm and above. There were no significant differences in
findings between control groups animals and those dosed at 500
ppm that were attributed to the test article.

Dunnett, CW., A Multiple Comparison Procedure for
Comparing Severa Treatments with a Control, Jour. Am. Stat.
Assoc. 50: 1096-1121, 1955

Yes[X] No[] ?[] Klimisch 1

Santoflex |P Lot# 7J111, purity: 97.2%

Monsanto BD-88-74, Bio/dynamics Inc. 1988

Sprague-Dawley Albino Rats
Femae[ ]; Male[ ]; Mae/Femae[X]; Nodata[ ]

n: Oral/Dietary

90 Days
Daily

Post exposure observation period:

Dose:
Control group:

NOEL:
LOEL:
Results;

0, 180, 360 or 720 ppm

Yes[ J;No[ |; Nodata[ ];

Concurrent no treatment [X]; Concurrent vehicle [ ]; Historical []
180 ppm for males, Not determined for females

360 ppm for males, 180 ppm for females

The test substance was administered ordly, via dietary
admixture, to groups of male and female rats (10/sex/group).
Control animals received the standard laboratory diet. Physical
observations, body weight and food consumption measurements
were performed on al animals pretest and at selected intervals
during the study. Hematology and chemistry determinations were
performed on al animas at Months 1.5 and 3. One high-dose
and one mid-dose female were found dead on test day 93
following collection of termina blood samples. The cause of
death was attributed to the stress of bleeding and not to the
administration of the test article. There were no other mortalities
during the course of the study. After three months of treatment,
all animals were sacrificed, selected organs were weighed, and
organ/body and organ/brain weight ratios were calculated.
Complete postmortem examinations were conducted on all
animals. Histopathological evaluation of selected tissues was
performed on all control and high-dose animas. The lungs,
spleen, liver and kidneys were examined microscopically for all
animalsin all groups. Mean body weights and mean body weight
gains were dightly reduced (2-4%) in males a 750 ppm.
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Treatment-related findings were observed in several hematology
parameters in the males and/or females at dose levels of 360 and
720 ppm. Parameters affected included reduced hemoglobin
concentrations and hematocrit values a& Week 6, reduced
hemoglobin concentration in 720 ppm femaes a Week 13,
elevated platelet counts in males at Week 6, and reduced mean
erythrocyte counts in females at Week 6 and in high-dose females
only at Week 13. The NOEL for hematology data was set at 180
ppm for both sexes. Differences in clinical chemistry parameters
were noted in al mid- to high-dose animals. Mean liver weights,
liver-to-body-weight and liver-to-brain-weight ratios were
increased in 360 and 720 males, and in dl treated females. There
were no treatment-related findings noted in mortality, physica
observations, opthamology, food consumption or gross or
microscopic pathology in any dose/sex group.

Method: OECD Guidelines for Testing of Chemicals, Section 453, 1981
and US EPA TSCA Section 4(a) Test Rules, 1982

GLP: Yes[X] No[] ?[] Klimisch 1

Test substance: Santoflex |P Lot# 7J111, purity: 97.2%

Reference: Monsanto BD-88-389, Bio/dynamics, Inc. 1990

GENETIC TOXICITY IN VITRO

BACTERIAL TEST

Type: Bacterial Reverse Mutation - Ames
System of testing: TA-98, TA-100, TA-1535, TA-1537, TA-1538
Concentration: 0.1, 1,10, 100 and 500 micrograms/plate

Metabolic activation:  With [ ]; Without [ ]; With and Without [ X ]; Nodata[ ]
Results:
Cytotoxicity conc: With metabolic activation: 500 ug/plate
Without metabolic activation: 500 ug/plate
Precipitation conc: Not determined
Genotoxic effects: + ? -
With metabolic activation: (111 1X]
Without metabolic activation: [] [] [X]

Method: Ames Plate Test (Overlay method) 1975; OECD 471 equivaent
GLP: Yes[] No[] ?[ X] Klimisch 2

Test substance: Santoflex 1P 11-02-76, purity: >95%

Remarks: Stock solutions prepared in DMSO. No evidence of mutagenic

activity in any assay conducted with or without activation using
the S-9 homogenate from Arochlor-induced rat livers.

Reference: Monsanto BI1O-76-226, Litton Bionetics, 1976
Type: Bacterial Reverse Mutation - Ames

System of testing: TA-98, TA-100, TA-1535, TA-1537
Concentration: 0.2, 0.8, 4, 20, 60 and 200 micrograms/plate

Metabolic activation:  With [ ]; Without [ ]; With and Without [ X ]; Nodata[ ]
Results:
Cytotoxicity conc: With metabolic activation: 200 ug/plate



Without metabolic activation: 200 ug/plate
Precipitation conc: Insoluble at 1 mg/plate and above
Genotoxic effects: + ? -

With metabolic activation: (111 [X]

Without metabolic activation: [] [] [X]

Method: Ames Plate Test (Overlay method) 1975; OECD 471 equivalent
GLP: Yes[X] No[] ?[ ] Klimisch 1

Test substance: Santoflex |P Lot# ND02-740, purity: 92-99%

Remarks: Stock solutions prepared in DMSO. No evidence of mutagenic

activity in any assay conducted with or without activation using
the S-9 homogenate from Arochlor-induced rat livers.

Reference: Monsanto ML-85-243, Environmental Health Labs, 1986
NON-BACTERIAL INVITRO TEST

Type: Mammalian Cell Gene Forward Mutation Assay

System of testing: L5178Y Mouse Lymphomacells

Concentration: 0.156, 0.313, 0.625, 1.250, 2.500 (without activation)

0.625, 1.250, 2.500, 5.000 and 10.000 (with activation)
Metabolic activation:  With [ ]; Without [ ]; With and Without [ X ]; No data[ ]
Resullts:
Cytotoxicity conc:  With metabolic activation: 10.0 ug/ml
Without metabolic activation: 2.5 ug/ml
Precipitation conc: >1 mg/ml
Genotoxic effects: + ? -
With metabolic activation: [110][X]
Without metabolic activation: [] [] [ X ]

Method: Clive and Spector, Mutation Research 31:17-29 (1975)

GLP: Yes[] No[] ?[X] Klimisch 2

Test substance: Santoflex IP flakes Lot # N76-7433, purity 97%

Remarks: Thetest article was evaluated for specific locus forward mutation

in the L5178Y Thymidine Kinase (TK) mouse lymphoma cell
assay. Stock solutions were prepared in DMSO. DMSO was
used as the negative control. EMS was used as the positive
control without activation and DMN was used as the positive
control with activation. The test article was found to be negative

Reference: Monsanto BIO-78-224 Litton Bionetics, 1978

Type: In vitro Unscheduled DNA Synthesis (UDS)
System of testing: Primary rat hepatocyte cultures (Fischer-344 strain)
Concentration: 0.01, 0.05, 0.1, 0.5, 1, 3, 5, 10, 50, 100, 1000 ug/ml

Metabolic activation:  With [ ]; Without [ ]; With and Without [ X ]; No data[ ]
Resullts:
Cytotoxicity conc:  Preliminary Assay: 5 ug/ml
Replicate Assay: 3 ug/ml
Precipitation conc: Separation/sticking to sides of tube noted at 100 ug/ml and above
Genotoxic effects: + ? -
[101[X]
Method: Williams, G.M., Detection of Chemica Carcinogens by
Unscheduled DNA Synthesis in Rat Liver Primary Cell Cultures,
Cancer Research 37, pp. 1845-1851 (1977)
GLP: Yes[X] No[] ?[] Klimisch 1
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Test substance:
Remarks;

Reference:

Type:
System of testing:
Concentration:
Metabolic activation:
Results:

Cytotoxicity conc:

Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:
Remarks:

Reference:

Santoflex IP flakes Lot# ND02-740, purity 92-97%

Acetone (1%) used as solvent and diluent. Primary rat liver cell
cultures derived from the livers of two adult male rats. The
positive control was 2-AAF, the solvent control was acetone in
the preliminary assay and DMSO in the replicate assay. The
percentage of cells in repair was calculated as the percentage of
cellswith at least 5 net graing/nucleus. 150 cells were scored for
each concentration reported for each experiment. The net grain
counts were negative at each concentration of the test compound,
in the solvent control and in the medium control, in contrast to
the strong positive response produced by the positive control 2-
AAF in both experiments. These results indicate that Santoflex
IPisnot a genotoxic agent under the conditions of the in vitro rat
hepatocyte DNA repair assay.

Monsanto SR-85-251, SRI International, 1986

CHO/HGPRT Forward Gene Mutation Assay

Cultured Chinese hamster ovary (CHO) cells

2,5, 10, 15 and 30 ug/ml

With [ 1; Without [ ]; With and Without [ X ]; No data[ ]

With metabolic activation: 30 ug/ml
Without metabolic activation: 10 ug/ml
Not Determined

+ ? -
With metabolic activation: (111 [X]
Without metabolic activation: [] [] [X]
CHO/HGPRT Mutation Assay (1979) Hsie, et.al.
Yes[X] No[] ?[] Klimisch 1
Santoflex IP Lot# N002-740, purity: 92-99%
The mutagenic potential of Santoflex 1P was tested in CHO cells
for ability to induce forward mutation at the HGPRT gene locus.
A range-ffinding cytotoxicity study preceded a dose-response
mutagenicity experiment using different levels of Arochlor1254
ra liver homogenate (S9) concentrations, followed by a
confirmatory dose-response mutagenicity experiment.  The
compound was tested at S9 concentrations up to a cytotoxic dose
of 30 ug/ml. No gatistically significant mutagenicity was
observed in the two separate experiments. Therefore, the test
substance was not considered to be mutagenic in CHO cells under
the experimental conditions.
Monsanto ML-85-221, Environmental Hedlth Labs, 1986

GENETIC TOXICITY INVIVO

Type:

Speciegstrain:

Sex:

Route of Administratio
Exposure period:
Doses:

Results:

Femae[ ]; Male[ ]; Mae/Femae[ ]; Nodata[ ]
n:
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Effect on mitotic
index or P/N ratio:
Genotoxic effects: + ?

(10101
Method:
GLP: Yes[] No[] ?[]
Test substancee  ........... Jpurity: ...
Remarks:
Reference:

TOXICITY TO REPRODUCTION

Type: Fertility []; One-generation study []; Two-generation study [];
Other [ ]

Specieg/strain:

Sex: Femae[ ]; Male[ ]; Mae/Femae[ ]; Nodata[ ]

Route of Administration:
Exposure period:

Frequency of treatment:

Post exposure observation period:

Premating exposure period: mae ............ , female:
Duration of the test:

Doses:

Control group: Yes[ ];No[ ]; Nodata] J;

Concurrent no treatment [ ]; Concurrent vehicle [ ]; Historical [ ]
NOEL Parental:
NOEL F1 Offspring:
NOEL F2 Offspring:

Results: General parental toxicity
Toxicity to offspring:
Method:
GLP: Yes[] No[] ?[]
Test substancee  ........... Jpurity: ...
Remarks:
Reference:

DEVELOPMENTAL TOXICITY/ TERATOGENICITY

Speciegstrain: Sprague-Dawley CD Rats

Sex: Femae[ X ]; Mae[ ]; Male/Femae[ ]; Nodata[ ]
Route of Administration:  Oral gavage

Duration of thetest: 20 days from mating to C-section

Exposure period: Day 6-15 of gestation

Frequency of treatment: Daily, asasingle oral dose at a volume of 5 mi/kg
Doses: 0, 12.5, 62.5 and 125 mg/kg/bw

Control group: Yes[ X ];No[ ]; Nodata] ];

Concurrent no treatment []; Concurrent vehicle [X]; Historical []

NOEL Maternal Toxicity: 62.5 mg/kg

NOEL teratogenicity : 62.5 mg/kg

Results: The test substance was administered to groups of 24 pregnant rats
during the period of embryo organogenesis. The vehicle was
Polyethylene Glycol 400, and dose levels were 0, 12.5, 62.5 or
125 mg/kg/bw.
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Method:

GLP:

Test substance:
Remarks:
Reference:

Maternal general toxicity: High-dose rats exhibited dlight
maternal toxicity as evidenced by a reduction in food intake, pre-
dosing salivation and soft, dark feces. There were no effects on
body weight. All animals survived to sacrifice. There were no
treatment-related macroscopic findings at necropsy for any dose
level.

Pregnancy/litter datac There were no trestment-related effects on
uterine/implantation.

Foetal data: At 125 mg/kg there were statistically significant
effects on the incidence of skeletal findings. Effects included an
increased incidence of irregularly and incompletely ossified
crania and facial bones, and increased incidence of no
ossification of hyoid, unilateral/bilateral wavy ribs, and semi-
bipartite vertebral centra. At 62.5 mg/kg, therewas a
dtatistically significant increase in incomplete ossification of
more than one crania bone. At 12.5 mg/kg, there was a
dtatistically significant increase in the incomplete ossification

of more than one facial bone that was not considered to be
treatment-rel ated.

OECD 59B (1982)

Yes[X] No[] ?[] Klimisch 1

Santoflex |P dark flakes, Lot#2F054, purity: 97%

No deviations from protocol noted.

Monsanto SP-93-46, SafePharm L aboratories 1994

OTHER RELEVANT INFORMATION

Specific toxicities
Type:

Results;

Remarks;

Reference:

Type:

Results;

Immunotoxicity

Repeat Insult Patch Test

Santoflex 1P, 50% w/v in Dimethylphthal ate, was applied to the
upper arm of 50 human volunteers using a linteen disk moistened
with the test material. The patch was kept in place for 24 hours
before removal and grading of gross skin changes on a scale of O-
4. After a24-hour rest period, the test material was reapplied.
This cycle was repeated every Monday, Wednesday and Friday,
with a 48-hour rest period over weekends. After the 15"
application, the volunteers rested two weeks before the challenge

application.

Application #1: Score 0/50
Applications #2-15: Score 10/50
Challenge: Score 11/50

Under the test conditions, 11/50 or 22% of the volunteers showed
sendgitization responses. Those 11 persons were aso subjected to
a supplementary challenge using Santoflex 13 (6PPD). No
subject showed any indication of cross-senditization from one
PPD rubber chemical material to another.

Monsanto SH-76-7, Product Investigations, Inc. 1976

Immunotoxicity
Modified Draize Skin Sensitization Study on Human Volunteers
The study was performed over a 6-week period on 82 human
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17.

volunteers using Santoflex I1P, 1%, in petrolatum. During the
first three weeks, patches moistened with the test material were
applied to the aims at the same site a the rate of three
times/week. Following arest period, a challenge application was
made to a different site. Resultsfor irritation and sensitization
were scored on a scale of 0-4. 12 of 82 test subjects were
deemed to be sensitized, for arate of 14.6%

Reference: Monsanto MA-78-92, 1978

Toxicodynamics, toxicokinetics
Type:

Results:

Remarks:

References:

EXPERIENCE WITH HUMAN EXPOSURE
Results:

Remarks:

Reference:

REFERENCES
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D.C., American Chemical Society, pp 4-9 15-1 to 15-29, 1990
Monsanto ABC-32301, Santoflex IP Phase | Hydrolysis Study: Identification of
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1. Ceneral

I nf or mati on

Dat e: 20- NOV-2001
I D 793-24-8

1.0.1 CECD and Conpany I nfornmation

Type:
Narme:

Street:
Town:
Country:
Phone:
Tel ef ax:

20- NOv- 2001

Type:
Nane:
Country:

20- NOv- 2001

Type:
Nane:
Country:

20- NOv- 2001

Type:
Nane:
Country:

20- NOv- 2001

Type:
Nane:
Country:

20- NOv- 2001

Type:
Nane:
Country:

20- NOv- 2001

Type:
Nane:
Country:

20- NOv- 2001

Type:
Nane:
Country:

20- NOv- 2001

| ead organisation

American Chem stry Council (fornmerly Chem cal Manufacturers
Associ ation), Rubber and Plastic Additives Pane

1300 W1 son Boul evard

22209 Arlington, VA

United States

703-741- 5600

703-741-6091

cooperati ng conpany
Bayer Corporation
United States

cooperati ng conpany
Ci ba Specialty Chem cal s Corporation
United States

cooperati ng conpany
Cronpt on Cor poration
United States

cooperati ng conpany
Fl exsys America L.P.
United States

cooperating conpany
Noveon, Inc. (fornerly BF Goodrich)
United States

cooperati ng conpany
R T. Vanderbilt Conpany, Inc.
United States

cooperati ng conpany
The Goodyear Tire & Rubber Conpany
United States
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Dat e: 20- NOV-2001

1. General Information ID: 793-24-8
Type: cooperati ng conpany

Nane: The Lubrizol Corporation

Country: United States

20- NOv- 2001

Type: cooperati ng conpany

Nane: uoP, LLC.

Country: United States

20- NOv- 2001

1.0.2 Location of Production Site

1.0.3 ldentity of Recipients

1.1 General Substance |Information

1.1.0 Details on Tenpl ate

1.1.1 Spectra

1.2 Synonyns

1.3 Inpurities

1.4 Additives

1.5 Quantity

1.6.1 Labelling

1.6.2 Cassification
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Dat e:
CGeneral Information I D

20- NOv- 2001
793-24-8

.7 Use Pattern

. 7.1 Technol ogy Production/Use

.8 Cccupational Exposure Limt Val ues

.9 Source of Exposure

.10.1 Recommendat i ons/ Precauti onary Measures

. 10. 2 Enmergency Measures

.11 Packagi ng

.12 Possib. of Rendering Subst. Harnl ess

.13 Statements Concerni ng Waste

.14.1 Water Pollution

.14.2 Major Accident Hazards

.14.3 Air Pollution

.15 Additional Renarks

.16 Last Literature Search
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Dat e: 20- NOV- 2001
1. GCeneral Information ID: 793-24-8

1.17 Revi ews

1.18 Listings e.g. Chemical Inventories

- 4/ 57 -



Dat e: 20- NOv- 2001
2. Physico-chem cal Data I D: 793-24-8
2.1 Melting Point
Val ue: 45 degree C
Deconposi tion: no
Subl i mat i on: no
Met hod: other: FF83.9-1 Initial and Final Melting Point of Organic
Conpounds.
Year : 1996
GLP: yes
Test subst ance: other TS: CAS# 793-24-8

Renar k:

Reliability:
Fl ag:
20- NOV- 2001
Val ue:
Met hod:

GaP:
Test subst ance:
Reliability:
Fl ag:
20- NOV- 2001
Val ue:
Sour ce:
20- NOV- 2001

2.2 Boiling Point

Val ue:
Sour ce:
28- SEP- 1992

2.3 Density

Type:
Val ue:
Met hod:

Year :

GaP:

Test subst ance:
Renar k:
Fl ag:
20- NOV- 2001

Type:

Val ue:

Sour ce:

28- SEP- 1992

Capillary method
(1) wvalid wthout
GLP gui del i ne study
Critical study for SIDS endpoi nt

restriction

50 degree C

ot her: Handbook val ue

no data

other TS: CAS# 793-24-8

(2) wvalid with restrictions
Data from Handbook or
Critical study for SIDS endpoi nt

45 - 48 degree C
Bayer AG Leverkusen

230 degree C at 13.3 hPa
Bayer AG Leverkusen

relative density
1 at 15 degree C
ot her:
1997
yes
other TS: CAS# 793-24-8

Density of solids by displacenent
Critical study for SIDS endpoi nt

1.02 g/cnB at 20 degree C
Bayer AG Leverkusen

- 5/57 -
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FF97.8-1 Fl exsys Standard Met hod

(1)

(2)

(3)

(3)

(4)

(3)



2. Physico-chem cal Data

Dat e: 20- NOV-2001
I D 793-24-8

Type:
Val ue:
Sour ce:

20- JUN- 1997

Type:
Val ue:
Sour ce:

26- VAY- 1994

2.3.1 Ganul onetry

.995 g/cnB at 50 degree C
Bayer AG Leverkusen

(5)

relative density
1 at 60 degree C
Monsant oBayer AG Lever kusen

2.4 Vapour Pressure

Val ue:
Sour ce:
28- SEP- 1992

Val ue:
Sour ce:
28- SEP- 1992

8.7 hPa at 200 degree C
Bayer AG Leverkusen

(3)

93 hPa at 300 degree C
Bayer AG Leverkusen

(3)

2.5 Partition Coefficient

| og Pow.
Met hod:
Year :
GP:

Test subst ance:

Rel iability:

Fl ag:
20- NOv- 2001

| og Pow.
Met hod:

Year :
Sour ce:
Reliability:
20- NOV- 2001

| og Pow.
Met hod:
Year :
Renar k:
Sour ce:
14- JAN- 1993

4.68 at 25 degree C

ot her (cal cul ated): SRC LogKow ( KowwW n) Program
1995

no

other TS: nol ecul ar structure

(2) wvalid with restrictions

Accept ed cal cul ati on net hod

Critical study for SIDS endpoi nt

(6)

5.4

other (calculated): Leo, A : CLOGP-3.54 MedChem Sof tware 1989.
Dayl i ght, Chenical Information Systens, C arenont,

CA 91711, USA

Bayer AG Leverkusen
(2) wvalid with restrictions

(7)

pow = 59000 +/- 34000
Bayer AG Leverkusen

(8)
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Dat e: 20- NOV-2001

2. Physico-chem cal Data I D: 793-24-8

2.6.1 Water Solubility

Val ue:
Qualitative:
Met hod:

GP:
Test subst ance:
Renar k:

Reliability:
Fl ag:

20- NOV- 2001
Val ue:

Met hod:

Sour ce:
Reliability:
20- NOV- 2001

1.1 other: ppmat 23 degree C
not sol uble
other: Saturated Solution / Sol vent Extraction / GC. Anal ysis
no data
other TS: CAS# 793-24-8
CH2d 2 sol vent, 96% recovery at 1 ppm Equilibrated w out
['ight.
(2) wvalid with restrictions
Meets generally accepted scientific standards, well docunented
and acceptable for assessnent
Critical study for SIDS endpoi nt
(9) (10)

ca. 1 ng/l at 50 degree C
other: nodified CECD Guideline 105 "Water sol ubility-Fl ask
Met hod"
Bayer AG Leverkusen
(2) wvalid with restrictions
Meets generally accepted scientific standards, well docunented
and acceptable for assessnent
(5)

2.6.2 Surface Tension

2.7 Flash Poi nt

Val ue:

Type:

Met hod:
Year :

Sour ce

28- SEP- 1992

200 degree C
cl osed cup
other: DI N 51758

Bayer AG Leverkusen

(3)

2.8 Auto Flanmmability

2.9 Flanmability

Resul t:
Renar k:
Sour ce:
04- FEB- 1992

no i nformation
Bayer AG Leverkusen

2.10 Expl osive Properties

- 7157 -



Dat e: 20- NOV- 2001
2. Physico-chem cal Data I D: 793-24-8

2.11 Xidizing Properties

2.12 Additional Renarks

- 8/57 -



Dat e: 20- NOV- 2001
3. Environnmental Fate and Pat hways I D: 793-24-8

3. 1.1 Phot odegradati on

Type: air
| NDI RECT PHOTOLYSI S
Sensiti zer: H

Conc. of sens.: 1560000 nol ecul e/ cnB
Rate constant: .0000000002264928 cnB/(nol ecul e * sec)

Degr adat i on: 50 % after .6 hour(s)
Met hod: ot her (cal cul ated): ACP Program (v1.389)

Year : 1999 GLP: no
Test substance: other TS: nolecular structure
Reliability: (2) wvalid with restrictions

Accept ed cal cul ati on net hod

Fl ag: Critical study for SIDS endpoi nt
20- NOv- 2001 (11)
Type: air
| NDI RECT PHOTOLYSI S

Sensitizer: H
Met hod: other (calculated): calculation according to Atkinson

Year : GLP:
Test substance: other TS: CAS# 793-24-8
Remar k: t1/2 =1.1 h
Sour ce: Bayer AG Leverkusen
Reliability: (2) wvalid with restrictions

Accept ed cal cul ati on net hod

Fl ag: Critical study for SIDS endpoi nt
20- NOv- 2001

3.1.2 Stability in Water

Type: abiotic
Degr adat i on: 93 % after 24 hour (s)
at pH 70 and 25 degree C

Deg. Product: yes
Met hod: other: Phase | Hydrolysis Study / 1D of Hydrolysis Products

Year: GLP: yes
Test substance: other TS: Purple solid # KDO8-281 purity: >95%
Remar k: Rapi d hydrol ysis to 4-Hydroxyl am ne and

Benzoqui nonei m ne- N- phenyl .

Reliability: (1) wvalid without restriction

@GP study, neets generally accepted scientific standards, well
docunent ed and acceptabl e for assessnent

Fl ag: Critical study for SIDS endpoi nt

20- NOv- 2001 (12)
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Dat e: 20- NOv- 2001

3. Environnmental Fate and Pat hways I D: 793-24-8

Type: abiotic

Degr adat i on: = 60 %after 25 hour (s)

Met hod: ot her: Mnsanto Laboratory protocol; see test conditions

Year : 1978 G.P: no data

Test substance:

Remar k: Degradati on data versus tinme: 0 hour 1 ng/l, 1 hour 0.855
nmg/1, 2 hour 0.846 ng/l, 3.5 hour 0.636 ng/l and 25 hour
0.402 no/l

Sour ce: Monsant oBayer AG Lever kusen

Test condition: Degradati on of test substance in deionized water

Reliability: (2) wvalid with restrictions

20- OCT- 1999 (13)

Type: abiotic

t1/2 pHr7: = 3 - 4 hour(s) at 24 degree C

Met hod: ot her: Mnsanto Laboratory protocol; see test conditions

Year: 1993 GLP: yes

Test substance:

Remar k: Santoflex 13 is an antiozonant and as such necessarily
reacts very quickly with oxygen. Therefore, fast oxidation
in dilute solutions, where oxygen is readily available, is
to be expected. The initial oxidation product is believed
to be quinondiimne, which itself is a very reactive
speci es. The qui nondiim ne can hydrolyze or forma pol yner
by further oxidation giving very conplicated m xtures of
products usually involving | oss of the al kyl group

Sour ce: Monsant oBayer AG Lever kusen

Test condition:

30- MAY- 1994

Degradation in pH 7 buffered deionized water

3.1.3 Stability in Soil

Type:
Concentration:
Cati on exch.

capac.
M cr obi al

bi onass:
Met hod:

Year :

Test subst ance:

Remar k
Sour ce
12- JUN- 1992

Radi ol abel

GP:

no i nformation
Bayer AG Leverkusen

- 10/ 57 -
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Dat e: 20- NOV- 2001
3. Environnmental Fate and Pat hways I D: 793-24-8

3.2 Monitoring Data (Environnent)

Type of
nmeasur enent :
Medi um
Met hod:
Concentrati on
Renar k: no i nformation
Sour ce: Bayer AG Leverkusen
06- FEB- 1992

3.3.1 Transport between Environnmental Conpartnents

Type: fugacity nodel level 111

Medi a: other: air, water, soil, sedinent

Air (Level 1):

Water (Level 1):

Soil (Level 1):

Biota (L.II/111):

Soil (L.1L/111):

Met hod: other: EPIWN Level 11l Fugacity Mdel

Year : 1999
Resul t: Medi a Concentration Hal f-Life Em ssi ons Fugacity
(percent) (hr) (kg/ hr) (atm
Air 0. 0264 1.13 1000 6. 66e- 013
\Wat er 19.6 900 1000 3. 36e-014
Soi | 68.1 900 1000 2. 84e-015
Sedi ment  12.2 3. 6e+003 0 2.28e-014
Medi a Reacti on Advecti on Reacti on Advecti on
(kg/ hr) (kg/ hr) (percent) (percent)

Air 457 7.47 15. 2 0. 249
\Wat er 427 555 14. 2 18.5
Soi | 1.48e+003 O 49. 4 0
Sedi ment 66. 2 6. 88 2.21 0. 229

Persi stence Tine: 941 hr
Reaction Ti me: 1. 16e+003 hr
Advection Tine: 4.96e+003 hr
Percent Reacted: 81

Percent Advected: 19

Reliability: (2) wvalid with restrictions
Accept ed cal cul ati on net hod
Fl ag: Critical study for SIDS endpoi nt
20- NOv- 2001 (11)
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Dat e: 20- NOV-2001

3. Environnmental Fate and Pat hways I D: 793-24-8

3.3.2 Distribution

Medi a: air - biota - sedinment(s) - soil - water

Met hod: other (calculation): Fugacity Level 11

Year : 1999
Resul t: Concentration Hal f-Life Em ssi ons

(percent) (hr) (kg/ hr)
Air 0. 0264 1.13 1000
\Wat er 19.6 900 1000
Soi | 68.1 900 1000
Sedi ment  12.2 3600 0

Pers

Reliability: (2) wvalid with restrictions

21- OCT- 1999 (15)

Medi a:

Met hod:

Year :

Remar k: Based on the cal cul ated | og Pow, transport of the conpound
fromwater to soil/sedinment (geoaccurulation) is to be
expect ed.

Water solubility and vapour pressure indicate that the
transport fromwater to air is of |ow rel evance

Sour ce: Bayer AG Leverkusen

21- OCT- 1999

3.4 Mode of Degradation in Actual Use

Remar k
Sour ce
06- FEB- 1992

no i nformation
Bayer AG Leverkusen
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Dat e: 20- NOV-2001

3. Environnmental Fate and Pat hways I D: 793-24-8

3.5 Bi odegradation

Type: aer obi c
| nocul um other: M ssissippi River water
Concentrati on: 1.002 ng/l related to Test substance
Degr adat i on: = 97 %after 22 hour(s)
Resul t: other: Primary degradation, 96 % primary degradation in
sterile river water and 88 %in deionized water in 22 hours
Test subst ance: 1 hour(s) =40 %
2 hour(s) =57 %
3 hour(s) =67 %
4 hour(s) =62 %
5 hour(s) =74 %
Met hod: other: Natural Water Die-Away in Mssissippi River water
Year: GLP: yes
Test substance: other TS: Santoflex 13 Lot# KD-03017, purity: >95%
Remar k: Rat e of di sappearance in
tinme active sterile dei oni zed
M ssi ssi ppi M ssi ssi ppi wat er
Ri ver water Ri ver water
0 hour 100 % 100 % 100 %
1 hour 60 % 85 % 100 %
2 hour 43 % 70 % 88 %
3 hour 33 % 56 % 86 %
4 hour 38 % 49 % 80 %
5 hour 26 % 41 % 65 %
22 hour 3 % 4 % 12 %
Resul t: 50% degradation after 2.9 hours
Reliability: (1) wvalid without restriction
@GP study, neets generally accepted scientific standards, well
docunent ed and acceptabl e for assessnent
Fl ag: Critical study for SIDS endpoi nt
20- NOv- 2001 (16)
Type: aer obi c
| nocul um predonm nantly domestic sewage
Degr adat i on: 13 - 40 % after 28 day
Met hod: other: Respironeter-Test, |1SO DP 9408, EG Directive 79/ 831/
Annex V, nodified MTI Test
Year : GLP: no
Test substance: other TS
Sour ce: Bayer AG Leverkusen

Test substance: techni cal grade 6PPD
20- NOv- 2001 (17)
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Dat e: 20- NOV-2001

3. Environnmental Fate and Pat hways I D: 793-24-8
Type: aer obi c
| nocul um activated sl udge
Concentrati on: 30 ng/l related to Test substance
Degr adat i on: =7.2 %after 32 day
Resul t: other: 7.2 % COQ2 evolution in 32 days
Met hod: other: Method simlar to Gedhill nethod listed in U S. E P. A
40 CFR Ch 1 subpart D paragraph 796. 3100.
Year : GLP: no data
Test substance:
Sour ce: Monsant oBayer AG Lever kusen
20- NOv- 2001 (13)

3.6 BOD5, COD or BOD5/COD Ratio

3.7 Bi oaccumnul ati on

3.8 Additional Remarks

Remar k: 1. 4- Benzenedi am ne, N (1.3-dinethyl butyl)-N -phenyl
decreases the degradation rate of unprotected rubber
(vul cani sate) in water
Sour ce: Bayer AG Leverkusen
01- DEC- 1992 (18)
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4. Ecotoxicity

Dat e: 20- NOV-2001
I D 793-24-8

AQUATI C ORGANI SMS

4.1 Acute/Prolonged Toxicity to Fish

Type:
Speci es:

Exposure period:

Unit:
LC50:
Met hod:
Year :
Test subst ance:
Renar k:

Resul t:

Test condition:
Reliability:

Fl ag:
20- NOv- 2001

Type:
Speci es:

Exposure period:

Unit:
LC50:
Met hod:

Year :
Test subst ance:
Renar k:

Resul t:

Test condition:

Reliability:
Fl ag:
20- NOv- 2001

static

Sal mo gairdneri (Fish, estuary, fresh water)

96 hour (s)

ng/ | Anal ytical nonitoring: yes

= .14

ot her: EPA Methods for Acute Toxicity Tests with Fish,

Macr oi nvert ebrates and Anphi bi ans.

1977 G.P: no data

other TS: Santoflex 13 Lot# KDO03-017, purity: >95%
Solutions in reagent-grade acetone; Water quality paraneters
nmoni t ored t hroughout test.

96 hr C1. =0.12 - 0.16 nmo/l;

24 hr LC50 = 0.28 no/l;

48 hr LC50 = 0.18 ny/l

carrier-acetone; 15L water; 10 fish/vessel; length =

3.7 cm no food; no aeration
(1) wvalid without restriction
Qui del i ne st udy

tenp = 12C

(19)

Critical study for SIDS endpoi nt

static

Lepom s macrochirus (Fish, fresh water)

96 hour (s)

ng/ | Anal ytical nonitoring: yes
4

ot her: EPA Methods for Acute Toxicity Tests with Fish,

Macr oi nvert ebrates and Anphi bi ans.

1977 G.P: no data

other TS: Santoflex 13 Lot# KDO03-017, purity: >95%
Solutions in reagent-grade acetone; Water quality paraneters
nmoni t ored t hroughout test.

96 hr C1. =0.32 - 0.5 moy/1|;

24 hr LC50 = 0.65 no/l;

48 hr LC50 = 0.45 ny/l

carrier-acetone; 15L water; 10 fish/vessel; length =

3.8 cm no food; no aeration
(1) wvalid without restriction
Qui del i ne st udy

Critical study for SIDS endpoi nt

tenp = 22C

(19)

- 15/57 -



4. Ecotoxicity

Dat e: 20- NOV-2001
I D 793-24-8

Type:
Speci es:

Exposure period:

Unit:
LCO:
LC100:
Met hod:
Year :
Test subst ance:
Renar k:

Sour ce
Reliability:

20- NOv- 2001

Type:
Speci es:

Exposure period:

Uni t:
LC50:
Met hod:

Year :
Test subst ance:
Renar k:

Resul t:
Reliability:
20- NOV- 2001

static
Brachydanio rerio
96 hour (s)

ng/ |

5

100

ot her:
1984
other TS: technica
foll owi ng CECD 203
The powdered test substance was di spersed in water. LC

(Fish, fresh water)

Anal yti cal nonitoring: no

see renmarks
G.P: no
grade 6PPD

val ues given above are nomi nal concentrations: weight of

t he di spersed substance per liter water.

Bayer AG Leverkusen

(2) wvalid with restrictions

Meets generally accepted scientific standards, well docunented

and acceptabl e for assessnent
(20)

fl ow t hrough

Pi nephal es pronelas (Fish, fresh water)

28 day

ng/ | Anal ytical nonitoring: yes

= .15

ot her: EPA Methods for Acute Toxicity Tests with Fish,
Macr oi nvert ebrates and Anphi bi ans.

1984 GLP: yes
other TS: Santoflex 13 purity: >95%

Cl. =0.13 - 0.17 ng/l; 48 hr LC50 = 2 ng/l; 6, 7 and

8 day LC50 = 0.35 ng/l; 19, 20, 21 day LC50 = 0.17 no/l
Tests in well water; Stock solutions in acetone; Water quality
par anmeters nonitored throughout test.

28D C.1. =0.13 - 0.17 no/l

48 hr LC50 = 2 nmo/ | ;

6, 7 and 8 day LC50 = 0.35 ng/l;
19, 20, 21 day LC50 = 0.17 no/l
(1) wvalid without restriction

GLP gui del i ne study
(21)
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Dat e: 20- NOV- 2001
4. Ecotoxicity I D: 793-24-8

4.2 Acute Toxicity to Aquatic Invertebrates

Type: static

Speci es: Daphni a magna (Crustacea)

Exposure period: 48 hour(s)

Unit: ng/ | Anal ytical nonitoring: yes

NCEC: = .56

EC50: = .82

Met hod: ot her: EPA Methods for Acute Toxicity Tests with Fish,
Macr oi nvert ebrates and Anphi bi ans

Year: GLP: yes

Test substance: other TS: Santoflex 13, purity: >95%

Remar k: Solutions in reagent-grade acetone; Water quality paraneters
nmoni t ored t hroughout test.

Resul t: C. 1. for 48 hr EC50=0.71-0.94 ny/l;
24 hr EC50=1 ng/l

Reliability: (1) wvalid without restriction

@GP study, neets generally accepted scientific standards, well
docunent ed and acceptabl e for assessnent

Fl ag: Critical study for SIDS endpoi nt
20- NOv- 2001 (22)
Type:
Speci es: Daphni a magna (Crustacea)
Exposure period: 48 hour(s)
Unit: ng/ | Anal ytical nonitoring: no
NCEC: = .4
EC50: =.79
Met hod: CECD Guide-line 202, part 1 "Daphnia sp., Acute
I mobi | i sation Test"

Year : 1984 G.P: no data
Test substance:
Remar k: Cl. for ECS0 = 0.7 - 0.91 ng/l; 24 hr EC50=1.6 ng/l;

48 hr EC50=0.79 ng/l; in presence of food 48 hr EC50=
1.3 nmg/l and NCEC=0.4 ng/l

Sour ce: Monsant oBayer AG Lever kusen

Test condition: carrier-acetone; no food

Reliability: (1) wvalid without restriction
Qui del i ne st udy

Fl ag: Critical study for SIDS endpoi nt

20- NOV- 2001 (23)



- 17/ 57 -

Dat e: 20- NOv- 2001
4. Ecotoxicity I D: 793-24-8
Type:
Speci es: Daphni a magna (Crustacea)
Exposure period: 48 hour(s)
Unit: ng/ | Anal ytical nonitoring: no
NCEC: = .25
EC50: = .51
Met hod: CECD Gui de-line 202, part 1 "Daphnia sp., Acute
I robi | i sation Test"
Year : 1984 G.P: no data

Test subst ance:
Renar k:

Sour ce
Reliability:

Fl ag:
20- NOv- 2001

Type:
Speci es:

Exposure period:

Uni t:
NOEC:
EC50:
Met hod:

Year :
Test subst ance:
Renar k:
Sour ce
Test condition:

30- MAY- 1994

the test solution was allowed to age 40 hours before test

48 hr EC50>1 ng/l and NOEC>1 ng/
Monsant oBayer AG Lever kusen

(1) wvalid without restriction
Qui del i ne study

Critical study for SIDS endpoi nt

ot her: Chirononus tentans

48 hour ('s)

ng/ | Anal ytical nonitoring: no

=.6

= .99

other: EPA. Methods for Acute Toxicity Tests with Fish,
Macr oi nvert ebrates, and Anphi bi ans. EPA- 660/ 3- 75- 009.
1975 G.P: no data

CI. for EC50=0.6-1.25 nu/l;
Monsant oBayer AG Lever kusen
water solubility was exceeded at three highest concen-
trations; |larvae 10-14 days old; roomtenp

24hr EC50=1. 25 ny/|

(24)

(25)
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Dat e: 20- NOV- 2001
4. Ecotoxicity I D: 793-24-8

4.3 Toxicity to Aquatic Plants e.g. Al gae

Speci es: Sel enast rum capri cornutum (Al gae)
Endpoi nt : bi omass
Exposure period: 96 hour(s)
Unit: ng/ | Anal ytical nonitoring: yes
EC50: =.6
Met hod: ot her: EPA Sel enastrum capricornutum Al gal Assay Test
Year : 1971 G.P: no data
Test substance: other TS: Santoflex 13 (Monsanto) purity: >95%
Remar k: Phytotoxicity maxed at 48 hours; test solutions in acetone
Resul t: 96 hr C.1. 0.2-2 nu/l;

in vivo chlorophyll results-
24hr EC50=2.0 no/l,
48hr EC50=0.5 mo/l,
72hr EC50=0.5 nop/l,
96hr EC50=0.6 nop/l
Test condition: tenmp=24C; 4000 lux; Algal Assay nedia; "cool" white lights;
init. inoc.=10000 cells/m

Reliability: (1) wvalid without restriction
Qui del i ne study
Fl ag: Critical study for SIDS endpoi nt
20- NOv- 2001 (26) (27)

4.4 Toxicity to Mcroorgani sns e.g. Bacteria

Type:

Speci es: activated sl udge

Exposure period: 3 hour(s)

Unit: ng/ | Anal ytical nonitoring:

EC50: 420

Met hod: | SO 8192 "Test for inhibition of oxygen consunption by
activated sl udge"

Year : GLP: no

Test substance: other TS

Sour ce: Bayer AG Leverkusen

Test substance: techni cal grade 6PPD

01- DEC- 1992 (20)
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Dat e: 20- NOV- 2001
4. Ecotoxicity I D: 793-24-8

4.5 Chronic Toxicity to Aquatic Organi sms
4.5.1 Chronic Toxicity to Fish

Speci es:
Endpoi nt :
Exposure peri od:
Unit: Anal yti cal nonitoring:
Met hod:
Year : GLP:
Test substance:
Remar k: no i nformation
Sour ce: Bayer AG Leverkusen
06- FEB- 1992

4.5.2 Chronic Toxicity to Aquatic Invertebrates

Speci es:
Endpoi nt :
Exposure period:
Unit: Anal yti cal nonitoring:
Met hod:
Year : GLP:
Test substance:
Remar k: no i nformation
Sour ce: Bayer AG Leverkusen
06- FEB- 1992

TERRESTRI AL ORGANI SM5

4.6.1 Toxicity to Soil Dwelling O ganisnms

Type:
Speci es:
Endpoi nt :
Exposure period:
Unit:
Met hod:
Year: GLP:
Test substance:
Remar k: no i nformation
Sour ce: Bayer AG Leverkusen
06- FEB- 1992
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Dat e:
4. Ecotoxicity | D

20- NOv- 2001
793-24-8

4.6.2 Toxicity to Terrestrial Plants

Speci es:
Endpoi nt :
Expos. period:
Unit:
Met hod:
Year: GLP:
Test substance:
Remar k: no i nformation
Sour ce: Bayer AG Leverkusen
06- FEB- 1992

4.6.3 Toxicity to other Non-Mamm Terrestrial Species

4.7 Biological Effects Mnitoring

Remar k: no i nformation
Sour ce: Bayer AG Leverkusen
06- FEB- 1992

4.8 Biotransformati on and Ki netics

Type:

Remar k: no i nformation

Sour ce: Bayer AG Leverkusen
06- FEB- 1992

4.9 Additional Renarks
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I D 793-24-8

5.1 Acute Toxicity

5.1.1 Acute Oal

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:

Year :

Test subst ance:

Renar k:

Reliability:

Fl ag:
20- NOv- 2001

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Sour ce
08- DEC- 1992

Toxicity

LD50

r at

Spr ague- Dawl ey
mal e/ f emal e

10

> 5000 ny/ kg bw
ot her: EPA/ TSCA Acute Oral Toxicity and the EEC Met hods for
Determ ning Toxicity, Part B.1, No. L 251/96 Sept. 1984
GLP: yes

other TS: 6PPD Ref# 4065459 solid, purity: 97.6%
Fol | owi ng a range-finding study, 6PPD was fed to a group of
five male and five female rats in a single oral dose of 5000
ng/ kg body weight. Rats were observed daily and wei ghed
weekly. 2 males and | female died prior to sacrifice. A gross
necr opsy exam nation was perforned on all surviving ani mals at
sacrifice on Day 15. dinical findings included decreased
fecal output, fecal/urine stains, rough coat, piloerection and
soft stools. One male and three femal es showed wei ght | oss;
all other aninmals gained weight. Mbst notable internal
necropsy finding was bl ack, hard material in the stonmach
contents. Findings in animals that died included discol ored
mucoi d contents throughout the digestive systemw th reddened
nmucosa/ dark red foci of the stonach
(1) wvalid without restriction
GLP gui del i ne study
Critical study for SIDS endpoi nt

(28)

LD50
rat

= 3340 ny/ kg bw

GLP:
other TS: undiluted
Bayer AG Leverkusen
(29)



5. Toxicity
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20- NOv- 2001

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Sour ce
08- DEC- 1992

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Sour ce
08- DEC- 1992

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Sour ce
08- DEC- 1992

LD50
rat

= 2500 ny/ kg bw

Bayer AG Leverkusen

LD50
rat

= 3580 ny/ kg bw

GP:

GaP:

other TS: purity 95.7 %

Bayer AG Leverkusen

LD50
nouse

= 3200 ny/ kg bw

Bayer AG Leverkusen

GP:

(30)

(31)

(30)
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I D 793-24-8

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test subst ance:

Sour ce

08- DEC- 1992

LD50

= 1120 ny/ kg bw
GLP:

Bayer AG Leverkusen
(32)

5.1.2 Acute Inhalation Toxicity

5.1.3 Acute Dernal

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :
Test subst ance:
Renar k:

Reliability:

Fl ag:
20- NOv- 2001

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :
Test subst ance:
Sour ce

Toxicity

LD50

rabbit

New Zeal and white
mal e/ f enal e

ot her: wundiluted
> 7940 ny/ kg bw
ot her: Defined Lethal Dose
G.P: no data
other TS: CP 22423 Lot# KO07-298, purity: >95%
The undiluted test article was applied to the shaved skin of
mal e and femal e rabbits at dose | evels ranging from 3160 to
7940 ng/ kg/ bw. dinical signs were reduced appetite and
activity for three to seven days. Al animals survived.
Aut opsy results showed that all viscera appeared nornal
(2) wvalid with restrictions
Meets generally accepted scientific standards, well docunented
and acceptable for assessnent
Critical study for SIDS endpoi nt
(31)

LDLo
rabbit

3160 - 5010 ng/ kg bw

GLP:
other TS: undiluted
Bayer AG Leverkusen
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08- DEC- 1992

(29)

5.1.4 Acute Toxicity, other Routes

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

Speci es:
Concentration:

Exposur e:
Exposure Ti me:
Nunber of

Ani mal s:
PDI | :
Resul t:

EC cl assificat.:

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
08- DEC- 1992

Speci es:
Concentration:

Exposur e:
Exposure Ti me:
Nunber of

Ani mal s:
PDI | :
Resul t:

EC classificat.:

Met hod:
Year :

Test subst ance:

Renar k:
Sour ce
08- DEC- 1992

rabbit

slightly irritating

Dr ai ze Test

GLP:
other TS: undil uted
nmet hod: the data were scored according to the nethod of
Draize et al. (1944), 24 h exposure, then skin rinsed with
war m wat er and soap, observation period 5 days
Bayer AG Leverkusen

(29)

rabbit

slightly irritating

Dr ai ze Test
GLP:
other TS: 12.5 and 125 ng 6PPD di spersed in 0.5 g vaseline
(2.5 and 25 %
nmet hod: after 24 h and 72 h exami nation
Bayer AG Leverkusen
(33)
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Speci es:
Concentration:

Exposur e:
Exposure Ti me:
Nunber of

Ani mal s:
PDI I :
Resul t:

EC cl assificat.:

Met hod:
Year :

Test subst ance:

Renar k:
Sour ce
08- DEC- 1992

Speci es:
Concentration:

Exposur e:
Exposure Ti me:
Nunber of

Ani mal s:
PDI | :
Resul t:

EC cl assificat.:

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
08- DEC- 1992

5.2.2 Eye Irritati

Speci es:
Concentration:
Dose:
Exposure Ti me:
Comment :
Nunber of

Ani mal s:
Resul t:

EC cl assificat.:

Met hod:
Year :

Test subst ance:

Renar k:

rabbit

nmoderately irritating

Drai ze Test
GLP:
other TS: 25 ng 6PPD di spersed in 0.5 m olive oi
nmet hod: after 24 h and 72 h exami nation
Bayer AG Leverkusen
(33)

rabbit

not irritating

other: (see renarks)
GLP:

method: 0.5 m, sem -occlusive, clipped intact and
abraded skin, 24 h exposure, observation period 7 days,
scoring in accordance with the Federal Hazardous Substance
Act, 21 CFR, paragraph 191.11 (1964)
Bayer AG Leverkusen

(31)

on

rabbit

slightly irritating

other: (see renarks)

GLP:
other TS: undil uted
method: 0.1 ml in the conjunctival sac of the right eye of
each of 3 rabbits, 24 h exposure, then eyes rinsed with warm
i sotoni c saline solution, observation period 5 days, the
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Sour ce
08- DEC- 1992

Speci es:
Concentration:
Dose:
Exposure Ti me:
Comment :
Nunber of

Ani mal s:
Resul t:
EC cl assificat.:
Met hod:

Year :
Test subst ance:
Renar k:

Sour ce
08- DEC- 1992

5.3 Sensitization

Type:
Speci es:
Nunber of

Ani mal s:
Vehi cl e:
Resul t:
Cl assification
Met hod:

Year :
Test subst ance:
Renar k:

Sour ce
08- DEC- 1992

Type:
Speci es:
Concentration:
Nunber of

Ani mal s:
Vehi cl e:
Resul t:
Cl assification
Met hod:

Year :
Test subst ance:
Renar k:

data were scored according to the nmethod of Draize et al
(1944)
Bayer AG Leverkusen

(29)

rabbit

slightly irritating

other: (see renarks)
GLP:

method: 0.1 m in the conjunctival sac, observation
period 7 days, scoring in accordance with the Federa
Hazar dous Substance Act, 21 CFR, paragraph 191.12 (1964)
Bayer AG Leverkusen
(31)

Qui nea pig maxi m zation test
gui nea pig

sensitizing

GLP:
other TS: 6PPD in olive oil or vaseline
50 % sensitization (challenge with 0.05 %,
90 % sensitization (challenge with 0.5 %
Bayer AG Leverkusen
(33)

Pat ch- Test
hunman
| nducti on 50 %

50

other: Mdified Draize

GLP:
other TS: PPD;, purity not stated
PPD was patch tested on 50 human vol unteers at a concentration
of 50% w v in dinethyl phthalate. 5 of the 50 subjects showed
skin reactions during the 3-week induction phase of the study.
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20- NOv- 2001

Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:
Sour ce
08- DEC- 1992

Type:

Speci es:

Nunber of
Ani mal s:

Vehi cl e:

Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce

Test subst ance:

20- MAY- 1992
Type:
Speci es:
Nunber of

Ani mal s:
Vehi cl e:
Resul t:
Cl assification
Met hod:

Year :
Test subst ance:
Renar k:
Sour ce
08- DEC- 1992

5 of 50 subjects showed skin reactions in the chall enge phase.

(34)
Pat ch- Test
human
other: Repeated Insult Patch Test
GLP:
other TS: a 0.1 %WV solution in dinethyl phthal ate
0/ 50 volunteers had a positive test result
Bayer AG Leverkusen
(35)
Pat ch- Test
human
GLP:
other TS

0/ 50 (for each rubber sanple) human subjects not previously
exposed to test rubber formnulations had a positive patch
test result
Bayer AG Leverkusen
2 parts 6-PPD per hundred parts rubber, unvul cani zed
2 parts 6-PPD per hundred parts rubber, vul canized
(36)

Pat ch- Test
hunman

GLP:
other TS: a rubber sanple with 6PPD as additive
17/ 50 subjects showed a positive reaction after challenge
Bayer AG Leverkusen
(37)
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Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
08- DEC- 1992

Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t :

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
08- DEC- 1992

Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
08- DEC- 1992

Pat ch- Test
human

GLP:
other TS: a rubber sanple with 2 parts 6PPD per hundred parts
r ubber
2/ 4 vol unteer subjects who had reacted to previous rubber
sanpl es, had a positive patch test result
Bayer AG Leverkusen
(38)

Pat ch- Test
human

GLP:
other TS: a rubber sanple with 2 parts 6PPD per hundred parts
r ubber
5/ 10 vol unteer subjects who had reacted to previous rubber
sanpl es, had a positive patch test result
Bayer AG Leverkusen
(39)

Pat ch- Test
hunman

GLP:
other TS: a rubber sanple with 6PPD as additive
3/ 10 vol unteer subjects, all of whom had been previously
sensitized to a rubber sanmple, had a positive patch test
result
Bayer AG Leverkusen
(40)
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Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
08- DEC- 1992

Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:
Sour ce
08- DEC- 1992

Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
08- DEC- 1992

Pat ch- Test
human

GLP:
other TS: sanples with 1, 2 and 3 parts 6PPD per hundred parts
r ubber
9/ 10 (for each rubber sanple) vol unteer subject who had
reacted to previous rubber sanmples, had a positive patch
test result
Bayer AG Leverkusen
(41)

Pat ch- Test
human

GLP:
other TS: a rubber sanple with 6PPD as additive
4/ 50 subj ects showed a positive reaction after challenge
Bayer AG Leverkusen
(42)

Pat ch- Test
hunman

GLP:
other TS: a rubber sanple with 2 parts 6PPD per hundred parts
r ubber
0/ 50 vol unteer subjects, not previously associated
with either chemical had a positive patch test result
Bayer AG Leverkusen
(43)
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Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

20- NOv- 2001

Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
31- MAY- 1994

Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
17- AUG 1998

Pat ch- Test
human

GLP:

other TS: 1 % Santoflex 13 in petrol atum
No skin reactions were noted in a 6-week study on 94 hunman
vol unteers. The induction phase consisted of the application
of 1% 6PPD in petrolatumto the same site, 3x/week for three
weeks. In the chall enge phase, the test article was applied
at a previously unpatched site.

(44)

(45)

Pat ch- Test
human

GLP:
other TS: 50 % w v Santoflex 13 in dinethyl phthal ate
50 human vol unteers were patch tested with 50 % w v
Santofl ex 13 in dimethyl phthal ate; five of the 50
i ndi vi dual s showed reactions in the 3-week induction
phase and 5 of 50 showed reactions in the chall enge
phase
Monsant oBayer AG Lever kusen
Pat ch- Test
human

GLP:
no data

6/9 contact dermatitis patients showed a positive reaction
with 6PPD
Bayer AG Leverkusen

(46)



5. Toxicity

- 31/57 -
Dat e: 20- NOV-2001
I D 793-24-8

Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
17- AUG 1998

Type:
Speci es:
Nunber of
Ani mal s:
Vehi cl e:
Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
08- DEC- 1992

Type:

Speci es:

Nunber of
Ani mal s:

Vehi cl e:

Resul t:

Cl assification

Met hod:
Year :

Test subst ance:

Renar k:

Sour ce
08- DEC- 1992

Pat ch- Test
human

GLP:
no data
6/ 135 contact dermatitis patients showed a positive reaction
with 6PPD
Bayer AG Leverkusen
(47)

no data
hunman

GLP:
other TS: 2 %in lanolin
15/ 15 I PPD-al l ergic patients were positive in the test with
6- PPD
Bayer AG Leverkusen
(33)

other: (see renarks)
gui nea pig

not sensitizing

other: (see renarks)
GLP:

nmet hod: application daily for 20 days (50 % paste), back
for the challenge different concentrations 10, 20, 30, 50
and 100 %9 were applied to new areas of the back (no further
dat a avail abl e)
Bayer AG Leverkusen
(30)
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5. Toxicity ID: 793-24-8
5.4 Repeated Dose Toxicity
Speci es: r at Sex: mal e/fenmal e
Strain: Spr ague- Dawl ey
Route of admin.: oral feed
Exposure period: 13 w
Frequency of
treat ment: daily
Post . obs.
peri od: no data
Doses: 250, 1000 or 2500 ppm (19, 75 or 188 ng/kg b.w./d)

Control G oup:
NOAEL

Met hod:

Year :
Test subst ance:
Resul t:
Reliability:
Fl ag:
20- NOV- 2001

yes, concurrent no treatnent
250 ppm
other: EHL Protocol 85087 Ref: Miltiple Conparison Procedure
for Conparing Several Treatnents with a Control (1955)
GLP: yes

other TS: Santoflex 13 Lot#KE06-121, purity: 97.1%
Santofl ex 13 was administered in feed to groups of 6 week old
mal e and female rats at the above | evels. Analyses via GC
verified feeding levels of 0, 230, 950 and 2300 ppm All
animal s survived the length of the study. Signs of toxicity
during the study were limted to reduced feed consunpti on/ body
wei ght gain in the high-dose nales and fermal es and m d-| evel
mal es. Anem a, |ynphocytopenia and thronbocytosis were
present in males and females, primarily at the two hi ghest
dose levels. Increases in total bilirubin in nales, and tota
protein, albumn, globulin, calciumand/or cholesterol in both
sexes were noted in high and sone m d-dose | evel animals.
Increased liver weights were observed at the two hi ghest dose
| evels. There were no gross or mcroscopic |esions attributed
to consunption of the test material. Fenales at | ow dose
| evel s exhibited mld anemia at the interimsanpling period,
but all recovered by the end of the study. Therefore, the
NCEL was considered to be 250 ppm
(1) wvalid without restriction
GLP gui del i ne study
Critical study for SIDS endpoi nt

(48) (49)
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5. Toxicity ID: 793-24-8
Speci es: r at Sex: mal e/fenmal e
Strain: Spr ague- Dawl ey

Route of admin.: inhalation

Exposure period:
Frequency of
treatnent:
Post. obs.
peri od:
Doses:
Control G oup:
Met hod:

Year :
Test subst ance:
Resul t :

Reliability:
Fl ag:
20- NOv- 2001

4 w (20 exposures)
6 h/d

no data
0. 054, 0.236 or 0.477 ny/l
yes, concurrent no treatnent
ot her: Subacute Dust |nhal ation Study |BT #8562-09721
(Audi t ed)

GLP: yes
other TS: Santoflex 13 Powder Lot #KD03-017, purity: 97.1%
4 groups of 5 male and 5 fenmal e young adult albino rats were
exposed to either zero, low, intermediate or high dust
concentrations of the test article. Test dusts were suspended
in streans of clean, dry air, and introduced through the top
center of exposure chanbers and exhausted out the bottom GC
anal ytical testing confirned concentrations and total weight
of test dusts. Al but one aninmal survived until sacrifice on
Day 28. Hypoactivity was noted in all test groups. Md and
hi gh- dose ani mal s exhi bited swollen snouts and scratchi ng.
Mean body wei ghts of treated aninmals conpared favorably with
those of controls. Results of gross necropsy indicated
i ncreased |iver and kidney weights of treated ani nals over
those of controls. Lung weights were reduced in high-dose
makes and mi d-dose females. M d-dose treated mal es exhibited
i ncreased spl een weights. No significant differences were
noted in the weights of the brains, gonads and hearts of
treated ani mal s when conpared to controls. No gross or
hi st opat hol ogic alterations attributed to the test article
were observed in any of the treated ani nal s.

Mean corpuscul ar henogl obi n was reduced i n hi gh-dose
mal es; el evations in SGPT and | owered gl ucose | evels
in md- and high-dose males were correlated with
increased relative liver weights; no treatnment rel a-
ted gross |lesions were noted at necropsy.
(1) wvalid without restriction
@GP study, neets generally accepted scientific standards, well
docunent ed and acceptabl e for assessnent
Critical study for SIDS endpoi nt
(50)
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5. Toxicity ID: 793-24-8
Speci es: r at Sex: mal e/fenmal e
Strain: other: Charles River CD
Route of admin.: oral feed
Exposure period: 24 nonths
Frequency of
treat ment: daily
Post. obs.
peri od: no
Doses: 100, 300, 1000 ppm (8, 23, 75 ng/kg b.w. /day)

Control G oup:
NOAEL

LOAEL

Met hod:

Year :

Test subst ance:
Remar k

Resul t :

yes, concurrent no treatnent
23 ng/ kg
75 g/ kg
other: 2-Year Chronic Oral Toxicity |IBT Protocol # 622-05400A
(1974)

GLP: yes
other TS: 6PPD. Powder, purity: 96.9%
hemat ol ogy, clinical chem stry and urinalysis were conducted
at 3, 6, 12 and 24 nonths, the cal cul ation of the dose
| evels is based on 1 ppm corresponds to 0.075 ng/kg b.w.; 50
mal e and 50 fermale rats per group
6PPD was fed at the above doses to groups of 200 mal e and 200
femal e rats over a two-year period, beginning when the nales
were 28 days old and the females 29 days ol d. Dose |levels were
verified by GC anal ysis. Body wei ght, food consunption
behavi or, hemat ol ogy, blood chemi stry and urinalysis results
were recorded throughout the study. Conplete gross necropsies
were conducted on all animals found dead, on all aninmals
sacrificed in extrems, and on all remaining animals at 24
nont hs.
Al'l organs or tissues with grossly visible |l esions were
submtted for histologic exam nation. Statistical reductions
i n body weight were noted in high-dose mal es during Weks 1-5.
H gh-dose femal es exhibited statistically reduced body weights
t hroughout the study. Body wei ghts and wei ght gain of the m d-
to | owdose animals conpared favorably to controls. Frequency
and distribution of deaths during the study were simlar
between treated aninmals and controls. G oss pathol ogica
exam nation of animals that died during the study did not
reveal any relation to death and the test article. There were
no unusual behaviors noted in test animals during the study. A
significant reduction in erythrocyte counts was noted in
hi gh-dose nmales at 3 nonths and i n high-dose females at 3, 6,
and 9 nonths. However, the sane animals had erythrocyte
counts simlar to controls at all subsequent bl ood
col l ections. Henogl obin concentration, while still considered
to be within normal range, was statistically reduced for
hi gh-dose nales at 3, 12 and 18 nonths. Hi gh-dose fenal es
exhibited simlar reductions at 6, 12 and 18 nonths.
Hematocrit val ues anong hi gh-dose aninmals were significantly
| ower than controls, and were at the lower limts at 3 and 12
nonths for nales, and 3,6 and 12 nonths for fenales.
Hematocrit values in these animals exhibited a slight increase
at 18 and 24 nonths. U inalysis studies, which included
nmoni toring of glucose, albumin, mcroscopic elenments, pH and
specific gravity, were simlar for both treated and control
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groups throughout the study. G oss pathol ogi cal exam nation of
animal s sacrificed at 24 nonths revealed simlar findings for
both treated and control groups. Statistical analysis of
absol ute organ wei ghts, organ to body wei ght ratios and organ
to brain weight ratios conpared favorably across the test and
control groups, and were within the range of expected val ues
for albino rats of this age and strain. Hi stopathol ogica
exam nation of organs and tissue taken from hi gh-dose ani mal s
and controls at 24 nonths reveal ed no treatnent-rel ated
| esions. Any lesions noted were fromthose of
natural l y-occurring di seases, and were noted in both
popul ati ons. M croscopi c exam nati on of suspect |esions from
all sacrificed animals and al so those that died during the
study. No differences were noted between test and control rats
as to the organ systeminvol ved, type or classification of
neopl asns. .

Reliability: (1) wvalid without restriction
@GP study, neets generally accepted scientific standards, well
docunent ed and acceptabl e for assessnent

Fl ag: Critical study for SIDS endpoi nt

20- NOv- 2001 (51) (52)
Speci es: r at Sex: mal e/ fenmal e

Strain: no data

Route of admin.: oral feed

Exposure period: after 12 nonths interimsacrifice (no further data)
Frequency of

treat ment: daily

Post. obs.
peri od: no data

Doses: 50, 250 or 1500 ppm (4, 20 or 120 ng/ kg bw d)
Control G oup: yes
Met hod:

Year : G.P: no data
Test substance: other TS: Santoflex 13
Remar k: The NCEL for chronic toxicity was determ ned to be

50 ppm and a NOEL for oncogenic effects was deter-
mned to be at | east 1500 ppm

Resul t: decreased body weights in md- and high-exposure fe-
mal es and hi gh- exposure mal es; vari ous henatol ogi ca
changes in md- and hi gh-exposure femal es and hi gh-
exposure nal es; some hi gh-exposure nale and fenal e
serum chenmistry alterations (increased chol esterol
total protein, globulin and cal cium; absolute and re-
lative liver weights were increased for m d-exposure
mal e rats at study termination and for high-exposure
mal e and female rats after one year of exposure and at
the end of the study; histopathol ogi cal exam nation re-
veal ed pignent in the hepatocytes and reticul oendot hel -
ial cells of high-exposure females; nean absol ute and
rel ative kidney weights were also statistically signi-
ficantly increased for high-exposure nales and fenal es
conpared to controls at the 12-nmonth interimsacrifice
only; a slight increase in the severity but not the in-
ci dence of chronic nephropathy was noted for high-expo-
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Sour ce
31- MAY- 1994

Speci es:
Strain:

Route of admin.:
Exposure period:

Frequency of

treat nent:
Post. obs.
peri od:
Doses:
Control G oup:
Met hod:
Year :

Test subst ance:
Resul t:

Sour ce
08- DEC- 1992

5.5 Genetic Toxici

Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test subst ance:
Remar k

Reliability:
Fl ag:
20- NOv- 2001

sure mal es and femal es conpared to controls at both in-
terimand termnal sacrifice periods; high exposure

mal es denonstrated i ncreased absolute and rel ative spl een
wei ghts conpared to controls at the 12-nonth exposure

peri od only; neoplastic findings were simlar between
control and Santoflex 13-treated ani mals
Monsant oBayer AG Lever kusen
(53)
r at Sex: no data
gavage
24 days

once a day

no data

250 ng/ kg b.w. /day for the first 4 days, thereafter being
i ncreased 50 % every 5 days, no further data avail able
yes

GaP:

no death, body weight gain within the normal range,
i ncreased oxygen consunption, suppression of the central
nervous system and of the synthezising function of the Iiver
(content of hippuric acid in a 24 h urine sanple was
decreased), decreased ascorbic acid content in the |iver
Bayer AG Leverkusen

(30)

ty 'in Vitro'

Anmes test

Sal monel | a typhi murium TA- 1535 TA- 1537 TA-1538 TA-98 TA-100
0.001, 0.01, 0.1, 1.0 and 5.0 m crograns/plate

with and wi t hout
negative

other: Ames Pl ate Test
equi val ent

(Cverlay method) 1975; OECD 471

GLP: yes
other TS: 6PPD #BI Or6-277, purity: >96%
Stock solutions prepared in DMSO No evidence of nutagenic
activity in any assay conducted with or wi thout activation
using the S-9 honpbgenate from Arochl or-induced rat livers.
(1) wvalid without restriction
GLP gui del i ne study
Critical study for SIDS endpoi nt

(54)
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Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Renar k:
Reliability:
Fl ag:
20- NOV- 2001
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:

Resul t:

Met hod:

Year :

Test subst ance:

Remar k

Reliability:

Fl ag:
20- NOv- 2001

Anmes test

Sal monel | a typhi murium TA1535, TA1537, TA1538, TA98, TA100
0.167, 0.500, 1.67, 5.00, 16.7 and 50.0 m crograns/plate
Precipitation conc: >500 m crograns/plate

ot her: Revised Method for the Sal nonella Mutagenicity Test
(1983), Maron, D.M and Anes, B.N.
GLP: yes

other TS: 6PPD purple solid #4065461, purity: >96%
Stock solutions prepared in DMSO All tester strains contained
a uvrB deletion nmutation and an rfa mutation. Cytotoxicity of
test article was deternmined in a screening test on duplicate
cul tures of TA1538 and TA100 in the absence of S9. In the
definitive assay, inhibited growth was observed at
concentrations >5.00, both with and without S9 activation
Revertant frequencies for all doses, in all strains, both with
and wi thout netabolic activation were equal to or |less than
those of controls. Results for the test article were
negative under the test conditions.
(1) wvalid without restriction
@GP study, neets generally accepted scientific standards, well
docunent ed and acceptabl e for assessnent
Critical study for SIDS endpoi nt

(55)

CGene mutation in Saccharonyces cerevisiae

Saccharomyces cerevisiae D4
0.001, 0.01, 0.1, 1.0 and 5.0 m crograns/plate

with and wi t hout
negative
other: Ames Plate Test (Overlay nethod) 1975; OECD 471
equi val ent

GLP: yes
other TS: 6PPD #BI Or6-277, purity: >96%
Stock solutions prepared in DMSO No evidence of nutagenic
activity in any assay conducted with or wi thout activation
using the S-9 honpbgenate from Arochl or-induced rat livers.
(1) wvalid without restriction
GLP gui del i ne study
Critical study for SIDS endpoi nt

(54)
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Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc. :

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Renar k:
Reliability:
Fl ag:
20- NOV- 2001
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc. :

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test subst ance:

Renar k:

Reliability:
Fl ag:
20- NOv- 2001

Manmal i an cel | gene nutation assay

Mouse | ynmphoma cells (L5178Y TK+/ -)

0.25, 0.5, 1.0, 2.0, 4.0 or 8.0 mcrograns/n
Wth netabolic activation: 33 mcrograns/m;
met abol i c activation: > 4 mcrograns/m

W t hout

with and wi t hout
negative
other: OECD 476 equival ent

GLP: yes
other TS: 6PPDY CP22423 , purity: >96%
Negative for ability to induce forward nutations at the TK
| ocus.
(1) wvalid without restriction
@GP study, neets generally accepted scientific standards, well
docunent ed and acceptabl e for assessnent
Critical study for SIDS endpoi nt

(56)

Manmal i an cel | gene nutation assay

Chi nese hamster ovary cells (CHO HGPRT)

up to 5 ug/m wthout S9-mix, up to 15 ug/m wth S9-m x
Wth netabolic activation: 9 mcrogranms/m; Wt hout

met abolic activation: 4 micrograns/m; Solubility Iimt of
test article = 333 m crograns/ni

with and wi t hout
negative
ot her: CHO HGPRT Mutation Assay (1979) Hsie, et.al.
GLP: yes

other TS: 6PPD purple pellets |ot# KHO4, purity: 96%
6PPD was tested in CHO cells at different S9 concentrations up
up to cytotoxic concentrations in two range-finding, one
initial and one confirmatory experinments. The cytoxicity of
the test article decreased with increasing S9 concentrations.
No statistically significant mutagenicity was observed. 6PPD
is not considered nutagenic to CHO cells under test
condi tions.
(1) wvalid without restriction
Critical study for SIDS endpoi nt

(57)
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Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Renar k:
Reliability:
Fl ag:
20- NOV- 2001
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test subst ance:

Remar k
Sour ce
20- NOV- 2001

Unschedul ed DNA synt hesi s

primary rat hepatocytes
0.1, 0.5, 1, 5, 10, 50, 100, 500, 1000 and 5000 mi crograms/ m
50 mi crograns/ m

wi t hout
negative
other: Wlliams, G M, 1977. Detection of Chem cal Carcinogens
by Unschedul ed DNA Synthesis in Rat Liver Primary Cel
Cul tures
GLP: yes

other TS: 6PPD purple pastilles Lot# KHO4-70, purity: 96%
Reagent grade Acetone (1% as solvent. 6PPD was exani ned for
genotoxicity in the UDS Assay. Primary rat |lever cell cultures
used for both the prelimnary and replicate experinents were
derived fromthe livers of two adult male Fischer-344 rats (13
and 18 weeks ol d, respectively).
Quantitative autoradiographic grain-counting was perfornmnmed
usi ng an ARTEK Mbdel 980 col ony counter interfaced with a
Zeiss Universal Mcroscope via an ARTEK TV canera. Data were
fed directly to a VAX conputer. Cytotoxicity was observed at
concentrations of 50 micrograns/m and above in both the
prelimnary and replicate experinments. UDS was neasured at
concentrations of the test article between 0.1 and 10
m crogranms/m in both experinents. The net grain counts were
negative at each concentration of the test compound, in the
solvent control, and in the nmediumcontrol, in contrast to the
strong positive response produced in both experinents by the
positive control. These results indicate that 6PPD is not a
genot oxi ¢ agent under the conditions of the in vitro rat
hepat ocyte DNA repair assay.
(1) wvalid without restriction
@GP study, neets generally accepted scientific standards, well
docunent ed and acceptabl e for assessnent
Critical study for SIDS endpoi nt

(58)

Cyt ogeneti c assay

Chi nese hamster ovary cells (CHO

no data

negative

ot her: chronosonml aberrations
GaP:

no further data avail able
Bayer AG Leverkusen
(59)
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Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc. :

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Renar k:
Sour ce:
20- NOV- 2001
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc. :

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Sour ce:
Reliability:
21- OCT- 1999
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc. :

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test subst ance:

Renar k:
Sour ce:
08- DEC- 1992

Cyt ogeneti c assay
Chi nese hanmster ovary cells
up to 15 ug/ m

no data

G.P: no data
other TS: Santoflex 13

effects: Santoflex 13 showed a margi nal potenti al

i nduci ng chronosomal aberrations
type: chronosonal aberration assay
Monsant oBayer AG Lever kusen

Ames test

(60)

Sal nonel | a typhi murium TA 98, TA 100, TA 1535, TA 1537, TA

1538
up to 1000 ug/plate

wi th and wi t hout

negative
ot her: Ames Sal nonel | a/ M cr osone ( EPA/ OECD)
1984 GLP:

other TS: Flexzone 7F
Bayer AG Leverkusen
(2) wvalid with restrictions

Anmes test

(61)

Sal nonel I a typhi murium TA 98, TA 100, TA 1535, TA 1537, TA

1538

with and wi t hout
negative

GaP:

no further data avail able
Bayer AG Leverkusen

(62)
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Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Sour ce
08- DEC- 1992
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Renar k:
Sour ce
08- DEC- 1992
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:

Resul t:
Met hod:

Year :
Test subst ance:
Sour ce
31- MAY- 1994

Anmes test

Sal monel | a typhi murium TA 98, TA 100
up to 200 ug/plate

with and wi t hout

negative

GLP:
Bayer AG Leverkusen
Ames test
Sal nonel | a typhi muri um
negative

GLP:
no further data avail able

Bayer AG Leverkusen

Anmes test

TA 1535, TA 1537

(63)

(64) (65) (66)

Sal monel I a typhi murium (no further data)

up to 500 ug/plate

with and wi t hout
negative

GLP:
other TS: Santoflex 13
Monsant oBayer AG Lever kusen

no data

(67)
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20- NOv- 2001

Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Sour ce
08- DEC- 1992
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Sour ce
31- MAY- 1994
Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test subst ance:

Renar k:
Sour ce
08- DEC- 1992

Manmal i an cel

gene mutation assay

Chi nese hamster ovary cells (CHO HGPRT)
up to 0.6 ug/m wthout S-9 mx,

with and wi t hout

negative

GP:

Bayer AG Leverkusen

Mtotic reconbination in Saccharonyces cerevisiae

Saccharomyces cerevisiae D4

no data

no data
negative

GaP:

other TS: Santoflex 13
Monsant oBayer AG Lever kusen

Sister chromatid exchange assay

Chi nese hamster ovary cells (CHO

no data
negative

GP:

no further data avail able
Bayer AG Leverkusen

up to 55 ug/m with S-9 mx

no data

(68)

(69) (70)

(59)
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Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test subst ance:
Sour ce
08- DEC- 1992

Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.

Met abol i c
activation:

Resul t:
Met hod:

Year :
Test subst ance:
Sour ce
31- MAY- 1994

5.6 CGenetic Toxici

Type:
Speci es:
Strain:

Route of admin.:
Exposure period:

Doses:
Resul t:
Met hod:
Year :
Test subst ance:
Renar k:

Reliability:
Fl ag:
20- NOv- 2001

Unschedul ed DNA synt hesi s

primary rat hepatocyte
up to 1000 ug/ well

wi t hout
negative
GLP:
Bayer AG Leverkusen
(71)
Unschedul ed DNA synt hesi s
primary rat hepatocytes
up to 1000 ug/ m
negative
G.P: no data
other TS: Flexzone 7F
Monsant oBayer AG Lever kusen
(72)

ty "in Vivo'

Cyt ogeneti c assay

rat Sex:
Spr ague- Dawl ey

gavage

6, 18 and 30 hours

1000 ngy/ kg bw

mal e/ f enal e

negative
other: EPA Health Effects Test QGui delines EPA 560/ 6-82-09
1984 G.P: yes

other TS: 6PPD Lot# KJ09-165, purity: 96%
Not cl astogenic under test conditions. MIld to severe
phar macot oxi ¢ effects observed in test animals indicated that
the test article was adm nistered near the maxi numtol erated
dose.
(1) wvalid without restriction
@GP study, neets generally accepted scientific standards, well
docunent ed and acceptabl e for assessnent
Critical study for SIDS endpoi nt

(73)
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5. Toxicity ID: 793-24-8
Type: Cyt ogeneti c assay

Speci es: nouse Sex: mal e
Strain:

Route of admin.:
Exposure peri od:

Doses:
Resul t:
Met hod:
Year :
Test subst ance:
Resul t:
Sour ce:
20- NOV- 2001

Type:
Speci es:
Strain:

Route of admin.:
Exposure period:

Doses:
Resul t:
Met hod:
Year :
Test subst ance:
Renar k:
Resul t:
Sour ce:
20- NOV- 2001

Type:
Speci es:
Strain:

Route of admin.:
Exposure period:

Doses:
Resul t:
Met hod:
Year :
Test subst ance:
Resul t:
Sour ce:
20- NOV- 2001

i.p.
twice within 24 hours
100 and 200 ng/ kg bw
negative
other: no data

G.P: no data
no data
no i nduction of chronobsonal abnormalities
Bayer AG Leverkusen

(74)

M cr onucl eus assay

nouse Sex: nale/femal e
Ch1

i.p.

1 da

1000 ny/ kg

negative

GaP:

clinical signs were assessed
no i ncreased nunber of m cronucl eated erythrocytes
Bayer AG Leverkusen
(75) (76)

M cr onucl eus assay
nouse Sex: mal e

i.p.
twice within 24 hours
100, 150 and 200 ng/ kg bw
negative
other: no data

G.P: no data
no data
no i nduction of mcronucl eated erythrocytes in bone nmarrow
Bayer AG Leverkusen

(74)
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5. Toxicity ID: 793-24-8
5.7 Carcinogenicity
Speci es: r at Sex: mal e/fenmal e
Strain: other: Charles river CD
Route of admin.: oral feed
Exposure period: 24 nonths
Frequency of

treat ment: daily
Post . obs.

peri od: no
Doses: 100, 300, 1000 ppm (8, 23, 75 ng/kg b.w. /day)
Resul t:
Control G oup: yes, concurrent no treatnment
Met hod:

Year : GLP:

Test subst ance:
Renar k:
Resul t:

Sour ce:
08- DEC- 1992

Speci es:
Strain:

Route of admin.:
Exposure period:

Frequency of

treat nent:
Post. obs.

peri od:
Doses:
Resul t:
Control G oup:
Met hod:

Year :

Test subst ance:
Renar k:

Resul t:

Sour ce:
31- MAY- 1994

the cal cul ati on of the dose levels is based on 1 ppm
corresponds to 0.075 ng/kg b.w.; 50 male and female rats
per group
t he nunber and type of neoplastic and nonneopl astic | esions
wer e conparabl e between groups
Bayer AG Leverkusen

(77)
r at Sex: male/femal e
no data
oral feed
after 12 nonths interimsacrifice (no further data)

dai |y

no data

50, 250 or 1500 ppm (4, 20 or 120 ng/ kg bw d)

yes
G.P: no data

other TS: Santoflex 13

a NCEL for oncogenic effects was deternmined to be at

| east 1500 ppm

neopl astic findings were simlar between control and

Santofl ex 13-treated animals (no further data)

Monsant oBayer AG Lever kusen
(53)
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Speci es:
Strain:
Rout e of admn.:
Exposure period:
Frequency of
treat nent:
Post. obs.
peri od:
Doses:
Resul t:
Contr ol
Met hod:
Year :
Test subst ance:
Renar k:

G oup:

Resul t :
Sour ce:
08- DEC- 1992

other: (see renarks) Sex:

GLP: yes

BALB/ 3T3 cells; cell transformati on assay under
nonactivation conditions
negative
Bayer AG Leverkusen
(78)

5.8 Toxicity to Reproduction

Type: Fertility
Speci es: r at Sex: mal e/ fenmal e
Strain: Spr ague- Dawl ey
Route of admin.: gavage
Exposure Period: Males: 42 or 49 days, Females: 14 days prior to mating
t hrough Day 7 of gestation
Frequency of
treat ment: daily

Premat i ng Exposure Peri od

mal e: 28 days.

femal e: 14 days
Duration of test:
Doses: 0, 40, 200 or 1000 ppm
Control G oup: yes, concurrent vehicle
NCQAEL Par ent al : > 1000 ppm
NCAEL F1 Offspr.: > 1000 ppm
Met hod: other: Fertility Study and Early Enbrionic Devel opment to

Year :
Test subst ance:
Renar k:

Resul t:

Implantation in Rats, DRL
1998

other TS: CD-13, purity >98%
The test article is being evaluated as a new di agnostic drug
of Helicobacter pylori. To this end, several reproductive and
devel opnental toxicity studi es have been conducted recently by
this laboratory. Al reports published to date have indicated
that there are no reproductive, devel opnental or fetotoxic
effects of this chem cal under the test conditions.

G oups of male and fermale rats were dosed with the test
article at the above levels prior to mating. Males and

femal es fromthe sane dose levels were paired. Aninmals were
observed for body weight, weight gain, food consunption,
appear ance, behavior, copulation index and fertility index
during the life phase of the study. Mated fenales were

G.P: no data
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Reliability:

Fl ag:
20- NOv- 2001

Type:

Speci es:

Strain:

Route of admin.:

Exposure Peri od:

Frequency of
treatnent:

Durati on of test:

Doses:

Control G oup:
NQAEL Parental :
Met hod:

Year :
Test subst ance:
Renar k:

Resul t:

Sour ce:
Reliability:
Fl ag:

20- NOV- 2001

sacrificed on Day 14 of gestation and the fetuses renoved via
Cesarean Section. Fetuses were wei ghed, sexed and exam ned for
external, skeletal and soft tissue anonalies as well as

devel opnental vari ation

Ceneral parental toxicity: Al animals survived until planned
sacrifice. There were no effects of treatnent observed on
mean body wei ght, wei ght gain, appearance, behavior, physica
viability, copulation index or fertility index. There were no
remar kabl e findings in gross necropsy or organ weights.
Toxicity to offspring: The nunmber of corpora |utea and

i npl antations, inplantation rate, fetal nortality, and nunber
of live fetuses were not affected by the test article.

(2) wvalid with restrictions

Meets generally accepted scientific standards,
and acceptabl e for assessnent

Critical study for SIDS endpoi nt

wel | document ed

(79)

ot her: Three generation study

rat Sex:
other: Charles river CD

oral feed

for three successive generations

mal e/ f enal e

dai |y

100, 300, 1000 ppm (8, 23, 75 ng/kg b.w. /day)
yes, concurrent no treatnent
10 ppm
other: the FO-generation received the test conmpound for 11
weeks before mating and during mating, gestation and | actation
for two successive litters (Fla, Flb)

GLP:

the cal cul ati on of the dose levels is based on 1 ppm
corresponds to 0.075 ng/ kg b.w.
FO- generation: no effect on fertility, no effect on
behavi our, reduced body weight gain at the md and high dose
| evel s, no substance-rel ated hi stopat hol ogi cal effects
F1-generation, F2-generation, F3-generation: no effect on
fertility, no effect on behaviour, no substance-rel ated
hi st opat hol ogi cal effects
Bayer AG Leverkusen
(2) wvalid with restrictions
Critical study for SIDS endpoi nt

(80) (52)
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Type: ot her: rangefindi ng study

Speci es: r at Sex: femal e
Strain: no data

Route of admin.: gavage

Exposure Peri od:
Frequency of
treat nent:

Durati on of test:
Doses:
Control G oup:
Met hod:

Year :
Test subst ance:
Resul t:

Sour ce:
31- MAY- 1994

5.9 Devel opnent al

Speci es:

Strain:

Rout e of admin.:

Exposure period:

Frequency of
treatnent:

Duration of test:

Doses:

Control G oup:

NCAEL Maternalt.:

NOAEL Ter at ogen. :

Met hod:

Year :

Test subst ance:
Renar k:

Resul t:

gestation days 6 to 15
daily

100, 300, 600, 1000 or 2000 ng/kg bwd
yes

G.P: no data
other TS: Santoflex 13
excessive toxicity was noted at 600 ng/ kg bw d and
above; intrauterine survival was not affected by
treatnment at 100 or 300 ng/kg bwd
Monsant oBayer AG Lever kusen
(81)

Toxi city/ Teratogenicity

r at Sex: femal e
Spr ague- Dawl ey

gavage

days 6-15 of gestation

daily
20 days
0, 50, 100 or 250 ng/ kg bw d
yes, concurrent vehicle
= 50 ng/ kg bw
> 250 ng/ kg bw
other: Teratology - Principles and Techniques, J.G W]Ison
1965

GLP: yes
other TS: 6PPD Lot# KE-10-143 purity: >97%
Four groups of 25 bred female rats were dosed with the test
article at 0, 50, 100 and 250 ny/ kg/body weight. Dosages were
determined in a preceding range-finding study. Survival was
100%in all groups. Throughout gestation, all aninmals were
observed 2x/day for appearance, behavior, body wei ght and food
consunption. On Day 20, all test animals were sacrificed and
the fetuses renoved via Cesarian Section. Fetuses were
wei ghed, sexed and exam ned for external, skeletal and soft
ti ssue anonalies as well as devel opnental variation
This was a followup study to a range-finding study (Mnsanto
W -85-304) that noted excessive maternal toxicity at dose
| evel s of 2000, 1000 and 600 ng/kg/day, with clinical signs of
toxicity in the 300 ng/kg/day group. Intrauterine survival
was not affected at the 100 and 300 ng/ kg/ day dose |evels.
Mat ernal general toxicity: Cinical signs noted in the Md- to
H gh-dose groups included salivation prior to dosing, soft
stool, diarrhea and green fecal discoloration. Maternal body
wei ghts and wei ght gain were conparable in all groups. No
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Reliability:
Fl ag:

20- NOv- 2001
Speci es:
Strain:

Route of admin.:
Exposure period:
Frequency of

treat nent:
Durati on of test:
Doses:
Control G oup:
NOAEL Maternal t.:
Met hod:

Year :

Test subst ance:
Renar k:

Resul t:

Sour ce:
20- NOV- 2001

nmor phopat hol ogi cal changes whi ch could be attributed to the
test article were observed in any of the treated aninmals
Pregnancy/litter data: No abortions or premature deliveries
occurred in any test group

Foetal data: No differences that could be associated with the
test article were observed between the control group and the
treated groups with respect to nunber of viable fetuses, early
and | ate resorptions, fetal sex ratios or fetal weights. The
types of malformations and the frequency of such mutations
occurring during this study were not those indicative of a
terat ogeni c response. There was a small, non-statistically
significant increase in the incidence and nunber of skeleta
variations in the treated groups. However, these were judged
to be comon devel opnmental variations of this species and
have been observed to occur with simlar incidence in the

hi storical data

Not teratogenic or enbryo/fetotoxic under test conditions.

(1) wvalid without restriction

@GP study, neets generally accepted scientific standards, well
docunent ed and acceptabl e for assessnent
Critical study for SIDS endpoi nt

(82)
r abbi t Sex: femal e
ot her: New Zeal and
oral unspecified

gestation day 6 through day 18 inclusive

once a day
post observation: sacrifice on gestation day 29
10, 30 ng/ kg b.w /day

other: yes, enpty gelatin capsul es
30 ng/ kg bw

GLP:
other TS: Santoflex 13
ina pilot study 100 and 300 ng/ kg b.w./day caused mater nal
toxicity
mat er nal body wei ght | oss and nortality conparable to the
controls, no treatment related gross |esions were noted at
necropsy; a slight increase in the nunber of resorption
sites per 100 inplantation sites for the 30 ng/kg b.w group

(38.6 %9 when conpared to the controls (31.4 %, the nunber
of live young per 100 inplantation sites for the 10 ng/kg
b.w group (48.3 %9 and for the 30 ng/kg b.w. group (38.6 %
wer e noderately decreased when conpared to the controls
(68.6 %9; no increase in the incidence of external, visceral
and skel etal abnornalities
Bayer AG Leverkusen
(83)
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Speci es: Sex:
Strain:

Rout e of admin.:
Exposure period:
Frequency of
treatnent:
Duration of test:
Doses:
Control G oup:
Met hod:

Year :
Test subst ance:
Resul t:
Sour ce:
08- DEC- 1992

other: test conpounds were tested for enbryotoxicity and
i nduction of malformations in three-day chicken enbryos
GLP:

slight effects
Bayer AG Leverkusen
(84) (85)

5.10 G her Relevant Information

Type:
Renar k:

Sour ce:
12- NOV- 1998

Type:

Remar k:

Sour ce:

17- AUG 1998

5.11 Experience w

Meno:
Renar k:

20- NOV- 2001
Renar k:

Sour ce:
08- DEC- 1992

Renar k:

Sour ce:
08- DEC- 1992

ot her
A conprehensi ve description of the toxicity profile is
avai l abl e in the BUA-Report
Bayer AG Leverkusen
(86)

Revi si on date: August, 1998
Bayer AG Leverkusen

th Human Exposure

Cccupati onal eczenma study - 6PPD and | PPD exposures

Cross sensitization in rubber workers exposed to various
menbers of the PPD fanmi|ly have been reported. Anecdota

evi dence suggests that this class of compounds has a high
potential for skin sensitization with prol onged and repeated
exposures of sensitive individuals.

(87)
In the rubber industry 6PPD was detected in the urine of
6PPD exposed wor kers
Bayer AG Leverkusen

(88)

anal ytical methods for the determ nation of the trace |evels
of 6PPD in human urine are described (in the publication of
Pavan et. al the abbreviation 6PPD is used however the
substance is called N (2,3-dinethyl propyl)-N phenyl -
1, 4- benzenedi amine with the CAS-No. 739-24-8)
Bayer AG Leverkusen

(89) (90)
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(20)
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